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An Abstract of the Proceedings 

OF THE 

Association of 

Life Insurance Medical Directors 

of America 



THIRTY-FIRST ANNUAL MEETING 

The Thirty-first Anntial Meeting of the Associa- 
tion of Life Insurance Medical Directors of America 
was held in the Board Room of the Mutual Life 
Insurance Company of New York, No. 34 Nassau 
Street, New York City, on October 21 and 22, 1920, 
President Faneuil S. Weisse in the chair. 

The following members were present at some time 
during the sessions: 

C. D. Alton, H. B. Anderson, T. D. Archibald, 
A. W. Balch, W. B. Bartlett, J. T. J. Battle, W. W. 
Beckett, A, W. Billing, D. N. Blakely, W. M. Brad- 
shaw, C. T. Brown, L. D. Chapin, C. L. Christiemin, 
E. A. Colton, H. W. Cook, J. N. Coolidge, R. M. 
Daley, E. W. Dwight, O. M. Eakins, Z. T. Emery, 
C. H. English, W. G. Exton, J. W. Fisher, Paul Fitz- 
Gerald, S. W. Gadd, Homer Gage, W. S. Gardner, 
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2 Thirty-First Annual Meeting 

Arthur Geiringer, A. H. Gordon, Angus Graham, 
A. H. Griswold, F. L. Grosvenor, I. Haines, G. C. 
Hall, J. B. Hall, W. J. Hammer, A. B. Hobbs, Ross 
Huston, W. G. Hutchinson, C. B. Irwin, B.Y. Jaudon, 
W. A. Jaquith, A. E. Johann, A. O. Jimenis, M, L. 
King, A. S. Knight, W. W. Knight, E. H. Lines, 
J. M. Livingston, R. L. Lotmsberry, L. F. Mac- 
Kenzie, C. N. McCloud, T. F. McMahon, H. A. 
Martelle, C. F. Martin, O. F. Maxon, Paul Mazzuri, 
J. C. Medd, Herbert Old, M. I. Olsen, T. C. Park, 
J. A. Patton, W. O. PauK, J. S. Phelps, J. E. Pollard, 
A. T. Post, J. T. Priestley, F. P. Righter, T. H. Rock- 
well, O. H. Rogers, E- K. Root, R. L. Rowley, E. F. 
Russell, S. B. Scholz, H. H. Schroeder, Morton Snow, 
J. B. Steele, G. S. Strathy, Brandreth Symonds, 
Harry Toulmin, J. P. Turner, G. A. Van Wagenen, 
W. R. Ward, J. H. Webb, W. E. H. Wehner, F. S. 
Weisse, F. C. Wells, F. L. Wells, C. D. Wheeler, 
C. F. S. Whitney, T. H. Willard, Gordon Wilson, 
M. C. Wilson, Glenn Wood. 

The total attendance at all sessions was ninety-four. 

On motion, the reading of the minutes of the last 
Annual Meeting was waived. 

The Secretary read the minutes of the meetings of 
the Executive Council, held on May 25, 1920, and 
October 20, 1920. On motion the minutes were 
approved as read. 

It was moved by Dr. Willard and seconded by Dr. 
Fisher that, without establishing a precedent, the 
rule be waived in the case of the Bankers Life Com- 
pany of Des Moines, requiring that a Company shall 
have conducted its business on the Legal Reserve 
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Plan for at least ten years, and that the Bankers 
Life Company be admitted to the privileges of the 
M.I.B. 

Motion carried. 

The names of the following candidates for member- 
ship recommended by the Executive Coimcil were 
presented: 

Dr. Joseph T. Cabaniss, Assistant Medical Direc- 
tor of the Travelers Insurance Company, of Hartford^ 
Conn. 

Dr. John P. Chapman, Assistant Medical Examiner 
of the Penn Mutual Life Insurance Company, of 
Philadelphia, Pa. 

Dr. Samuel W. Gadd, Medical Director of the 
Philadelphia Life Insurance Company, of Philadel- 
phia, Pa. 

Dr. William S. Gardner, Medical Inspector of the 
Mutual Life Insurance Company, of New York, N. Y. 

Dr. William J. Hanuner, Acting Medical Super- 
visor of the New York Life Insurance Company, of 
New York City, N. Y. 

Dr. Ross Huston, Medical Director of the Bankers 
Life Company, of Des Moines, Iowa. 

Dr. Benjamin Y. Jaudon, Medical Director of the 
Missouri State Life Insurance Company, of St. Louis, 
Mo. 

Dr. Albert E. Johann, Assistant Medical Director of 
the Travelers Insurance Company, of Hartford, Conn. 

Dr. John M. Livingston, Assistant Medical Direc- 
tor of the Mutual Life Assurance Company of 
Canada, Waterloo, Ontario, Canada. 

Dr. Patd Mazzuri, Acting Medical Supervisor of 
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the New York Life Insurance Company, of New 
York City, N. Y. 

Dr. Thomas C. Park, Assistant Medical Director of 
the Travelers Insurance Company, of Hartford, Conn. 

Dr. William A. Peterson, Medical Director of the 
Mutual Trust Life Insurance Company, of Chicago, 
111. 

Dr. Charles B. Piper, Medical Director of the 
Guardian Life Insurance Company, of New York 
City, N. Y. 

Dr. John B. Steele, Medical Director of the Volim- 
teer State Life Instarance Company, of Chattanooga, 
Tenn. 

Dr. Charles A. VanDervoort, Assistant Medical 
Director of the Fidelity Mutual Life Insurance 
Company, of Philadelphia, Pa. 

It was moved by Dr. Toulmin and seconded by 
Dr. Willard that the Secretary be instructed to cast 
a ballot for the election of these new members. 
Motion carried. The Secretary announced the ballot 
so cast, and the candidates were declared elected. 
The President appointed Dr. H. W. Cook and Dr. 
J. B. Hall a Committee to introduce the newly elected 
members to the Association. Five of these new 
members were present and were escorted into the 
room and introduced by the Committee. 

Mr. C. A. Peabody, President of the Mutual Life 
Insurance Company of New York, welcomed the 
members of the Association in the following brief 
address: 

Gentlemen: — I bid you welcome here and express the hope 
that you will enjoy anything that we have in the way of fadli- 
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ties, and that you will ask for anything that you do not find 
here. We assure you that if it is within our power we will be 
happy to supply it. The place and all that we have in the 
way of facilities are at your service. We are very glad that 
you are meeting here to-day. 

The President read the new By-Law covering the 
election of ofl&cers. In accordance with this By-Law 
the Nominating Committee appointed by the Execu- 
tive Council presented the following nominations for 
ofl&cers and members of the Executive Council: 

PRESIDENT 

DR. AUGUSTUS S. KNIGHT 

FIRST VICE-PRESroENT 

DR. THOMAS F. McMAHON 

SECOND VICE-PRESIDENT 

DR. F. L. GROSVENOR 

SECRETARY 

DR. ANGIER B. HOBBS 

TREASURER 

DR. C. L. CHRISTIERNIN 

EDITOR OF THE PROCEEDINGS 

DR. R. M. DALEY 

EXECUTn^ COUNaL 

DR. G. A. VAN WAGENEN 
DR. E. W. DWIGHT 
DR. J. ALLEN PATTON 

President Weisse called for further nominations, 
and no further nominations being presented, Dr. 
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Totdmin moved that the nominations be declared 
closed and the Secretary instructed to cast a ballot 
at the election of ofl&cers on the morning following, 
for the ofl&cers and members of the Executive Cotmdl 
so nominated. Dr. Hall seconded the motion and it 
was carried. 

The Treasurer read his report. After being duly 
audited by the Committee appointed by the Presi- 
dent, namely, Dr. W. A. Jaquith and Dr. R. L. 
Rowley, the report was accepted. 

The business submitted by the Executive Council 
was taken up. It was moved by Dr. Symonds and 
seconded by Dr. Willard that the recommendation of 
the Executive Cotmcil be adopted, and that the 
practice of reporting "dead" cards to the Library 
Bureau be discontinued. Motion carried. 

It was moved by Dr. Toulmin, and seconded by 
Dr. Whitney, that the Association approve the action 
of the Executive Council in assessing each member 
Five Dollars for current expenses. Motion carried. 

Dr. Rogers read the report of the Special Com- 
mittee in charge of the M. I. B. On motion this 
report was adopted as read. 

It was moved by Dr. Willard and seconded by Dr. 
Toulmin that the Special Committee in charge of the 
M. I. B. be and is hereby authorized to make from 
time to time such changes in the rate of compensation 
paid to the Library Bureau as the circtmistances 
justify. Motion carried. 

President Weisse delivered the following address: 

Gentlemen, it gives me great pleasure to extend to you all a 
hearty welcome as guests of the Mutual Life Insurance Corn- 
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pany, and I trust that you will find the meeting both pleasant 
and profitable. 

The last year has been a pleasant one in the insurance world, 
comparing with our bitter experience in 191 8 and 191 9. 

The great increase in new business with disorganization of 
office and examining forces, due to war conditions, has made 
the work more strenuous in all of otir Home Offices. In spite, 
however, of the handicap of many new examiners and of the 
vast increase in new business, the mortality — as far as I can 
learn — ^has been generally satisfactory. 

I hope that some record is being kept of the deaths from 
causes other than influenza, where the condition causing 
death was directly traceable to epidemic influenza. I think 
such data will probably be of value in a future epidemic and I 
know of no way in which the medical profession can obtain 
such data except through the Medical Departments of the 
various insurance companies. 

I have been recently reviewing the report of the Stirgeon- 
General of the Army on "Defects Found in Drafted Men," 
which was compiled for the Congressional Committee and was 
based on the examinations of 2,753,922 individuals. 

I find that while 468 men per 1000 were found to have some 
defect, only 147 per 1000 showed defects that would have an 
important bearing in an applicant for life insurance. 

TABLE "A" 

PerM, 

7 Tuberculosis 34.86 

8 Syphilis 10.47 

13 ^coholism .31 

13 Drug Addiction .54 

16 Diabetes .37 

17-18 Goitre 7.49 

19 Obesity 1.80 

30 Apoplexy or Paralysis 3.55 

31 Epilepsy 5.15 

36 Nervousness .89 

38 Mental 15.08 

46 Otitis Media 8.57 

53 Organic Heart 30.74 

55-56 IrregalaT and Rapid Heart 6.35 

61-63 Bronchitis and Asthma 3.18 

73 Arthritis 3.31 

87 Underweight 36.50 

146.96 
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This percentage of rejection would be very high for any 
Company for ages up to 31, and especially so with tuinary 
findings not considered. This condition certainly calls for 
all the help that the insurance companies can give by instruc- 
tion in hygiene, by social service work, where possible, etc. 
This is to me, one of the strongest possible arguments for this 
Association getting out into the field and becoming more 
closely identified with the Public Health Association and other 
like Associations which are endeavoring to foster health edu- 
cation. Dr. Willard in his paper makes this same point. 

The following table gives some interesting data with ref- 
erence to the general distribution of the most important physi- 
cal defects per thousand rejected : 

TABLE "B" 



Total Cardiac 

Total Tuberculosis. 

Total Nervous and 
Mental 

Epilepsy 

Ssrphilis 

Simple Goitre 

Exophthalmic Goitre . 

Arthritis 

Alcoholism 

Drug Addiction 



Chicago 



50.35 
(-2.81) 

32.03 

(-1.29) 

15.24 
(- .20) 

4.53 

(- .26) 

6.16 
(-1.32) 

II.5I 

(+M4) 



%> 



8. 
(+4 



2.15 
(+ .16) 

1.36 
(+ .80) 

(- .80) 



Boston 



51.42 

(-1-74) 

31.96 

(-1-34) 

18.49 
(+305) 

6.13 
(+1-34) 

4.30 
(-3.28) 

.30 

(-4.17) 

.56 

(-3-20) 

1.62 

(- -37) 

1.57. 
(+1.01) 

.86 
(- .18) 



New York 



63.41 
( + 10.25 

30.91 
(- 2.41) 

16.36 
(+ .92) 

5.62 
(+ .83) 

3.37 , 
(- 4.") 

.76 
(- 3-61) 

2.78 
(- .98) 

1.36 
(- .73) 

(- .12) 

2.15 
(+ I.ll) 



Phil*. 



57.35 
(+4.19) 

31.71 
-I.61) 

14.81 
- .63) 

5.52^ 
(+ .73) 

3.98^ 
(-3.50) 

I. II 

(-3.26) 

3.13 

(-1.64) 

I.5I 
(- .48) 

.46 
(- .10) 

1.07 
(+ .03) 



Selected 

Urban 

(as.oooft 

aver) 



53.16 

33.32 

15.44 

4.79 

7.48 

4.37 

3.76 

1.99 

.56 

1.04 



Rural 



38.95 

27.87 

33.61 

5.36 

6.64 

4.33 
3.80 
348 

.17 
.36 
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I have been fortunate enough, through the courtesy of 
Major General Merritte W. Ireland, Surgeon-General of the 
United States Army, to obtain copies of the advance sheets 
of the final results of battle injuries of the A.E.F., 1917-1918, 
caused by military agents and gassing. I am advised by the 
Stirgeon-General's OflSce that the complete tables, of which 
these are a part, will appear in the Annual Report of the 
present year which will be available for distribution about 
December ist. I have tabtdated in a general way the results 
of these tables in Table "C. " I have selected from the dis- 
abilities caused by military agents the following items, which 
I think will be of interest to the Association. 

Amputations 
Upper Extremity Lower Extremity 

Hand — One 22 Foot — One 144 

Both I Both 4 

• Forearm — One 329 Leg — One 487 

Both 3 Both 13 

Arm — One 603 Thigh — One 1057 

Both o Both II 

Totals —One 853 Totals —One 1688 

Both 4 Both 37 

One upper and one lower extremity — 10. 



There were no cases in which either three or four extremities 
were amputated. 
Sight was destroyed, including loss of eye : 

One 667 

Both 44 

Pakalysis 
Upper Extremity Lmoer Extremity 

One 393 One 354 

Both 3 Both 8 
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86 


3.3 % 
.15 
.12 


17 
47 


.02 
.07 



10 Thirty-First Annual Meeting 

The 2556 disabilities as a result of gassing were divided 
follows: 

Respiraiory 
Cardiac 

Eyes (Blind, 21) 
Nervous System 
AU Others 

I am advised from the Surgeon-Generars OflSce that they 
are tmable, as yet, to give me the number of cases of tuber- 
culosis associated in any way with gassing. From the informa- 
tion available, the number was relatively small but the actual 
statistics have not yet been prepared. 

I have selected from the Reports of the Stirgeon-Generars 
Office for 1918, covering the year 1917, and from the first 
voltmie of the 1919 report, covering the year 1918, a few tables 
which I think will be of interest to the members of the Asso- 
ciation. 

Tables "D*' and **E" show the total number of discharges 
for disability and deaths, with the ratio per 1000 for all condi- 
tions other than battle injuries. In 1917, No. i gave total 
deaths of 1505; of these, 23 were due to typhoid fever and 14 
to influenza, from a mean strength of 671,156. In 191 8, No. i 
gave total deaths of 26,567; of these, 133 were due to typhoid 
fever and 22,920 to epidemic influenza, with its complications, 
from a'mean strength of 2,500,832. From this it would appear 
that almost 46% of the total deaths outside of battle injuries 
and killed in action were caused by epidemic influenza. 

Table **F" shows admissions, deaths, and discharges during 
191 7 and 191 8 for diseases of special interest from the insur- 
ance standpoint, and also the physical status of demobiliza- 
tion examinations up to Jtdy 1, 1919. This last report gives 
us a very excellent idea of the amount of disability, as it shows 
that a fraction less than 6% of the total number examined — 
over two and a half million — ^were reported to the Bureau of 
War Risks with disability. 

Table ** G " refers entirely to cardiac conditions and I will be 
very much interested in seeing how, after one or two years* 
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experience, our reports to the M. I. B. of definite cardiac con- 
ditions will appear in relationship with each other, as com- 
I>ared with this table. 

I think the members will be interested to know what the 
figures on admissions, deaths, and discharges were with re- 
ference to shell-shock. Dtiring the year 1918, the total ad- 
missions were 3795, deaths 3, and discharges with disability 13. 

I sincerely hope that our meeting this year, with our papers 
on Selection of Risks and the Influence of Occupation on 
Mortality, may bring us nearer the time referred to by Doctor 
Rockwell in his address last year, "when an individual who 
applies to several companies at the same time will receive 
practically the same treatment from each." The Medical 
Department of each Company will, of course, always have its 
own ideas about certain conditions and I think it is far from 
the wish or thought of any members of the Association that 
we should all wear the same straitjacket as far as our in- 
dividual ideas on selection are concerned; but I do hope, and I 
think we all hope, that we will arrive some day at a practical 
mutual basis, on which we will accept or decline cases so that 
we may do away with the condition which is a bugbear to us 
all — ^not only to the Medical Department but to the Insurance 
Department and the Actuaries as well — i.e. , the condition under 
which an applicant will be rejected by one Company and — 
giving practically the same history — be accepted on standard 
rates by, so to speak, its next-door neighbor. 

During the past ten years I have watched with a great deal 
of pleasure the coming together of the Actuarial and Medical 
Departments among the associated companies, and I am happy 
to say that during our meeting we will hear from several of our 
actuarial friends. One of the papers presented is by our good 
friend Mr. Arthtir Htmter, who has probably done more than 
any one man to help turn the thoughts of the insurance medi- 
cal profession into near actuarial channels. I feel sure that the 
closer association of the Medical and Actuarial Departments 
will do much toward bringing about a uniformity of action on 
risks by the associated companies. 
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TABLE "C" 

Battle Injuries A. E. P. — 1917-1918 

Final Results ef MUilary Agents (other tkan gases) 12/31/19 





Absolute 
Numbers 


Disabilities 
10% or More 

No. % 


Died 


Rifle 


20420 

17.439 

33.787 

880 

75,"5 


3.739 18.3 
3.843 22.0 

5,217 15.4 
213 24.2 

5.579 7.4 






SheU 




Gunshot Shrapnel 

Missiles Hand Grenades. . 

Gunshot not 

Specified 




Total 


147.651 


18,591 12.6 


12,192 


8.3% 


Other Military 
Agents 


5.886 


549 9.3 


278 


4.7% 


Total Military 
Agents (other 


153.537 


19,140 12.5 


12470 


8.1% 



Final Results of Gassing^i2/ $i/ig 



Gases 



Poison Gas (kind 
not specified) 

Chlorine 

Mustard Gas.. . 

Pho^[ene 

Arsine 



Total Gases 



33.587 
1.843 

27.711 

6.834 

577 



70,552 



2,111 

56 

319 

70 



6.3 
3.0 
1.2 
i.o 



2,556 3.6 



1,221 



1.7% 



Total Number Disabled 224,089 100.0% 



Discharged disability 10% or more 19,768 8.8^ 

** deme disab. not stated 820 .4% 

Remaining in Hospital degree disability not 

stated— Dec. 31, 1919 5,768 2.6% 

Died 13.691 6.1% 

Discharged without disability 184,042 82.1% 

Killed in action 34.249 
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TABLE "D" 

Total— OpprcBKS and Mbn (Ambrican Teoops) 

Combined from Tablbs No. 16 and No. 17 — No. 18 and No. 19 

1918 Rbport (Year 1917) 

Mean 5«r«f^*— 671,156 



DISCHARGBD FOR DISABILITT 



DBATHS 



Cause 



Absolute 
Number 



Ratio 
per M. 



Absolute 
Number 



Ratio 
per M. 



I — ^Infectious disease (excluding 
Tuberculosis and Venereal) 

2 — ^Tuberculosis (all) 

3 — ^Venereal diseases (all) 

4 — General diseases. 

5 — Nervous System diseases — 

(all) 

6 — Mental Alienation 

7 — ^Eyes and their Adneza, dis- 
eases of 

8 — ^Ear, diseases of 

9 — Nasal Possse, diseases of 

10 — ^Throat, diseases of 

II — Circulatory System, diseases 

of 

13 — ^Respiratory System, diseases 



(espirat 



13 — Digestive System, diseases of 

14 — Genito-Urinary System and 

Adnexa Non-venereal dis- 



15 — Sldn and Cellular Tissue, 

diseases of 

16 — Bones and the organs of 

Locomotion, diseases of. . 
17 — Congenital Nfalformations 

and Ill-defined diseases. . . 
18 — Traumatisms produced by 

external causes 



Grand Total, 



178 
38.08 

785 
1.035 

IJ95 

706 

607 

59 

23 

1,853 

375 
935 



373 
153 

2.215 
95 

1,151 



17.697 



.27 
5.67 
1.17 
1.54 

1.78 
3.20 

1.05 
.90 
.09 
.03 

2.76 

.56 
1.39 



.56 
.23 

3.30 
.14 

1.71 



26.37 



1.505 

139 

30 

70 

60 
27 

4 

31 

4 
24 

89 

1,086 
161 



59 
36 

I 

15 
833 



4.143 



3.34 

.3t 

.04 
.10 

.09 
.04 

.01 

.03 

.01 

.04 
•13 

1.63 

.24 



.09 
.04 

.00 
.03 

1.33 



6.17 
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TABLE "E" 

Total--Offk:b»s and Mbn (Ambrican Troops) 
Combined from Tablbs No. 27 and No. 28 — No. 23 and No. 24 
1919 Rbport (Ybar 1918) Vol. I 

Mean Sireniih—2,soofi$2 



DI9CHARGBD FOR DISABILITY 


DBATHS 


Cause 


Absolute 
Number 


Ratio 
perM. 


Absolute 
Number 


Ratio 
perM. 


I — Infectious disease (excluding 

Tuberculosis and Venereal) 

2 — ^Tuberculosis (all) 


922 
10,082 

8.839 
11,671 
11,247 
17,940 

4,183 
4.002 

335 
108 

15.191 

4,070 
5.643 

1,603 

1,124 

14.688 

1,355 

1,852 


.37 
4.03 
3.53 
4.67 
4.50 
7.17 

'•S 
1.60 

.13 
.04 

6.07 

1.63 
2.26 

.64 

.45 

5.87 

.54 

.74 


26,567 
965 
109 

264 

60 

16 
188 
195 
175 

357 

16.343 
915 

276 

150 

28 

265 

3492 


10.62 

.39 
.04 
.11 
.12 
02 


3 — ^Venereal diseases (all) 

4 — General diseases f other) 

5 — Nervous System diseases(all) 


7 — Eyes and their Adneza, dis- 
eases of 


.01 


8 — Kj^r, <li?wases nf 


.08 


9 — Nasal Posss, diseases of 

10— Throat, diseases of 


.08 
.07 

.14 

6.54 
.37 

.11 
.06 


1 1 — Circulatory System, diseases 
of 


12 — ^Re^nratory Sjrstem, diseases 


13 — Digestive System, diseases of 
14 — Genito-Urinary Sjrstem, dis- 
eases of Non-venereal 

15— Skin and Cellular Tissue, 
diseases of 


16 — Bones and Organs of Loco- 
motion, diseases of 

17 — Congenital Malformations 
and Ill-defined diseases. . . 

18 — ^Traumatisms produced by 
external causes. ..... x.. , 


.01 

.11 

1.40 




Total 


"4,854 


45.93 


50,668 


20.26 
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Dr. J. W. Fisher then presented the following 
report of the Committee on Blood Pressure: 

FURTHER REPORT OF THE DIAGNOSTIC VALUE OF 

THE SYSTOLIC AND DIASTOLIC BLOOD 

PRESSURE 

By J. W. Fisher, M.D. 

In Table I will be found a record of 1244 risks accepted by 
the Northwestern Mutual Life Insurance Company during the 
years indicated. This table includes only cases examined at 
the home office or by well-trained examiners in the field, located 
in the larger cities and towns, who understood the proper 
methods of determining the blood pressure by the auscultatory 
method. Very few cases have been rejected on account of 
high diastolic pressure where the palpatory systolic pressure 
was not more than 12 mm. above the average for the age. A 
longer period of exposure may show different results. 

Table II shows results in keeping with the.scanty material 
reported in 1915 (see pages No. 204 and No. 214, Transactions 
of this Association of the years 1 9 1 5 and 1 9 1 6) . After eliminat- 
ing the causes of death from casualty and influenza-pnetmionia, 
there were only eight deaths from other causes. It has been 
estimated that, including deaths from all causes, the mortality 
was about 35% of the expected by both the A. M. and M. A. 
Tables. The fact should not be overlooked that the systolic 
pressure was by the palpatory method and included examina- 
tions by all our regularly appointed examiners where we were 
satisfied we had an accurate palpatory blood pressure reading. 

Tables III and IV are based on risks accepted during the 
years indicated, being the same class as shown in our 191 5 
report (pages No. 204 and No. 214) of the Transactions of this 
Association for the years 1915 and 19 16, with five additional 
years of exposure added. We have not completed our inves- 
tigation of rejected risks on account of high blood pressure 
during the past five years. The same is under investigation. 
We are satisfied, from the number of deaths thus far reported. 
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that the mortality will be quite as unfavorable as shown in our 
report of 1915. 

All of the data relating to blood pressure, reported in the 
Transactions of this Association by the Northwestern Life, 
relates to lives and not to policies or amounts, and the expected 
is computed to the time indicated in each table, where we have 
knowledge that the risk is living, though some of the policies 
from which data is obtained, may have, in the meantime, 
been surrendered, lapsed, etc.; and when the case was re- 
jected, from the date of such rejection. 

I cannot refrain from again bringing to the attention of this 
Association the fact often repeated, namely, that we are ignor- 
ing much valuable information, as practically every Company 
represented here is in position to furnish the mortality on risks 
accepted with a systolic blood pressure of 15 mm. or more in 
excess of the average, also with low systolic and high diastolic 
pressure, or at least to furnish the records of such cases to your 
committee, to be compiled, in view of the fact that the larger 
the volume, the more accurate will be the results. 

TABLE I 

THE NORTHWESTERN MUTUAL LIFE INSURANCE COMPANY ACTUAL MORTALITY 

TO AUGUST I, 1920, AS COMPARED WITH EXPECTED (M.-A. TABLE). 

ACCEPTED RISKS WITH DIASTOLIC BLOOD PRESSURE OF 95 MM. 

AND ABOVE, ISSUES OF I9I5-I92O TO JULY, INCLUSIVE 



Ages at Entry 


A 


n A 


J I? 4> 




16-39 


40-60 


At* Ages a* ii^THry 


1 


•0 



1 

< 


c 
u 

S. 


1 
i 

Z 


& 


1 


c 

1 


1 

a 
2 


1 


1 
1 


i 


482 


6.473 


4 


63 


762 


21.514 


18 


84 


"44 


27.987 


22 


79 


Average Diastolic 
Blood Pressare— 99 mm. 


Average Diastolic 
Blood Pressure— 100 mm. 


Average Diastolic 

Blood Pressure — 99-5 «»«». 
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CAUSES OF DEATH 



AGES 16-39 


NO. 


AGES 40 AND OVER 


NO. 


Accidental drovming 


I 

2 
I 

4 


Angina pectoris 


I 


T*^fliienza 


ADoolexv 


5 
2 


TvDhoid £ever 


"r'^r'**7*J 

Lhff^estive diseases 




Influenza 


2 




ICidn^ disease 


I 




Liver cirrhosis 


I 




Nephritis 


I 






2 




Poisoning accidental 

Suicide 


I 
I 




Ulcer of stomach 


I 








Total 


Total 


t8 








Average Diastolic Blood Pressure of those 
who died — 10 1 mm. 


Average Diastolic Blood Pressure of 
those who died— 99 mm. 



Note 

During the same period, 164 applicants were accepted with a Diastolic 
Blood Pressure tmder 61 nun. — No deaths. 

Also 43 applicants where the Pulse Pressure was under 26 mm. or above 
5^ nun.-— One death. Cause of death— Syphilis. No record of syphilis at 
time of approval. 

TABLE II 

THE NORTHWESTERN MUTUAL LIFE INSURANCE COMPANY ACCEPTED RISKS 
WITH PALPATORY SYSTOLIC BLOOD PRESSURE OF 100 MM. AND 
UNDER TO OCTOBER I, I92O 





Ages at Entry 


Alt A »M 






16-34 


35-60 


AU Ages CM c^nvry 


Years 


No. 


Deaths 


No. 


Deaths 


No. 


Deaths 


1912 
1913 
1914 
1915 
1916 

1917 
1918 
1919 
1920 


5 
170 
150 
133 
292 

i^ 

610 
521 




2 
2 
2 

i 

I 

2 



4 

45 
41 
81 
104 
140 
282 
228 




I 

I 



I 

2 

I 

2 * 




195 
174 

373 

^2 
348 
892 

749 



3 
3 

2 
i. 
8 

2 

4 



Total 


2408 


18 


981 


8 


3389 


26 
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CAUSBS OF DEATH 

Ages 16-34 


NO. 


CAUSES OP DEATH 

Ages 35-60 


NO. 


Casualties 


6 

7 

I 
I 
2 
I 


Casualties. .... 


2 


Tnfli]pflza-T>in<^minniA . 


Influenza-pneumonia 

Liver disease 


3 
I 


Pleurisy 


Stomach disease 


Pericarditis 


I 


Tuberculosis. 


Sudden death 


I 


Unknown 










Total 


18 


Total 


8 









TABLE III 

THE NORTHWESTERN MUTUAL LIFE INSURANCE COMPANY ACTUAL MORTALITT 

BY LIVES TO ANNIVERSARY IN I919, AS COMPARED WITH 

EXPECTED ACCORDING TO THE M.-A. AND A.-M. TABLES 

Mortality of Accepted Risks with Palpatory Systolic Blood Pressure of 140- 
i4g mm, with an Average of 142,43 mm. 

Ages 40-60, Inclusive 



Yean 


No. 


Expected 


Actual 


Expected 


Per Cent. 


Per Cent. 


IS 

1909 
19IO 


208 
642 

lit 


M.-A 

32.263 
91.945 

86.657 


108 

81 


A. M. 

33.169 
94.347 

88.027 


M.-A 

99 
97 
97 
93 


A. M. 

96 
94 
94 
92 


Total 


2610 


322.619 


310 


330.170 


96 


94 


Affesftt 
Entry 

45-53 


1340 


159.693 


167 


167.568 


105 


100 
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TABLE IV 

Martahty of Accepted Risks wish Palpatory Systolic Blood Pressure of 
ISO mm, and Over with an Average of 152,$^ mm. 

Ages 40-60, Inchisiye 



Years 


No. 


Bzpected 


Actoal 


Expected 


Per Cent. 


Percent. 


1907 


83 


13.032 


23 


13.237 


176 


174 


1908 


202 


31.705 


37 


32.473 


"7 


■ji 


1909 


169 


23.9«o 


19 


2J461 
8.457 


79 


I910 


66 


8.425 


II 


131 


130 


191 1 


8 


1. 136 


2 


I.I59 


176 


175 


I912 


I 


.183 





.195 








I913 


3 


.380 


2 


.339 


526 


590 


Total 


532 


78.841 


94 


80.321 


119 


117 


Agesftt 














Entry 














45-53 


283 


36.356 


52 


38.290 


143 


136 



THE NORTHWESTERN MUTUAL LIFE INSURANCE 

COMPANY 

Causes of Death 

Table III Table IV 

23 Cancer and Sarcoma 5 

4 Diabetes 2 

1 Fever — Typhoid i 

2 Influenza i 

5 Rheumatism 4 

6 Tuberculosis — ^Pulmonary o 

1 Tuberculosis — other than Pulmonary o 

II Miscellaneous 4 

53 Total General Diseases 17 

35 Afoplexy and Softening of Brain 9 

2 Meningitis i 

6 Insanity o 

2 Miscellaneous i 

45 Total Nervous Diseases xi 
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THE NORTHWESTERN MUTUAL LIFE INSURANCE 
COMPANY— ConHnued 

Causes of Death 
Table III Table IV 

23 Angina Pectoris 7 

14 Pericarditis and Endocarditis 4 

27 Organic Heart Disease 9 

16 Arteriosclerosis 6 

2 Miscellaneous o 

^2 Total Circulat(»y Diseases 26 

I Pleurisy o 

19 Pneumonia 6 

I Miscellaneous o 

21 Total Respiratory Diseases 6 

7 Appendicitis 2 

1 Intestines — disease of o 

7 Liver — disease of 2 

6 Stomach — disease of 4 

2 Miscellaneous o 

23 Total Digestive Diseases 8 

3 Bladder — disease of o 

37 Nephritis 15 

3 Prostate — disease of 3 

43 Total Genito-Urinary Diseases 18 

22 Casualties 4 

14 Suicide 2 

7 Miscellaneous 2 

43 Total Violent Deaths 8 

310 Grand Total 94 

Dr. Fisher — I should like to ask Dr. Rogers how he and Mr. 
Htinter arrived at the conclusion that 15 mms. above and 15 
mms. below marked the risk as a normal risk. In their paper 
of last year, they stated that they had arrived at the conclusion 
that 15 mms. above or below was the borderline. 

Dr. Rogers — The fact of the matter is, Dr. Fisher, that we 
had made a considerable number of observations in our office 
of people who were in apparently good health, as to their blood 
pressure, and we came to the conclusion that about 15 mms. 
of mercury on either side represented the probable limits of 
health. I do not believe that any of us, excepting Dr. Fisher, 
knows enough about blood pressure yet, to say exactly where to 
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draw the line. We had to draw it somewhere, and we drew it 
at 15 mms. Our studies were fragmentary, and not as statis- 
tical as we should have liked to have them. 

Dr. Fisher — This is the first time, I think, that Dr. Rogers 
has admitted that 15 mms. above marked the borderline. I 
never heard him express an opinion before as to the number of 
mms. below the average which marked the borderline. I have 
here risks that have been accepted by the Northwestern, 
numbering 3389 all ages, 16 to 60, where the blood pressure 
was 100 and below. 2408 were under age 35. After eliminat- 
ing the deaths from influenza, pnetmionia, and casualties, there 
were eight deaths from other causes. It has been estimated 
that including deaths from all causes the mortality was about 
35% of the expected. I should like suggestions along the lines 
of the diastolic pressure. 

Dr. Rogers — I should like to ask Dr. Fisher how many 
diastolics in that group were over 100. 

Dr. Fisher — There were not many. There were about 51 
over 1 10, and only one death where the diastolic was as high 
as no, in 1244 c&ses. 

Dr. Weisse — Dr. Fisher raises the point whether or not 
there are any instructions to the committee with reference to 
the investigation of diastolic pressure. K any member has 
anything to suggest along those lines we will be glad to hear 
from him. 

Dr. Fisher — I have tried to get an expression at a previous 
meeting from the Association, as to just what point we should 
require the diastolic pressure. Nothing was arrived at. I 
feel that this is the only way to get any knowledge on the 
subject. I think there are other companies in quite as good 
position as the Northwestern to furnish information along this 
line, and in fact along the line of high systolic. The New York 
Life no doubt have thousands of cases upon their books. I 
have said nothing here in regard to our experience in the past 
five years on the high systolic, for the reason that we are not 
investigating as to the causes of death. As you all know, it is a 
very difficult thing to secure information in regard to declined 
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risks, and the only way we can do it is to furnish our examiners 
and agents with the names of those persons who have applied, 
and with the names of their physicians, and then we do not 
always get the information. I will say this, however, that from 
our investigations so far, I am inclined to believe our mortality 
is going to be quite as high as in our 1915 report, especially 
as to ages 40 to 50. 

Dr. Root — I should like to ask Dr. Fisher if he gives his 
examiners instruction to take the diastolic pressure at the 
fourth or fifth phase. 

Dr. Fisher — ^We have instructed our exanwners to take the 
diastolic pressure only by the auscultatory method, and to 
take it at the last loud tone which usually occurs at the end 
of the third or the beginning of the fourth phase. These 
diastolics have all been taken by doctors in whom we have 
perfect confidence and who understand taking the diastolic by 
auscultatory method. 

Dr. Weisse — ^A motion is in order to accept the report of the 
Blood Pressure Committee. 

Dr. Rogers — Mr. President, I should like, in making the 
motion that Dr. Fisher's report be accepted, to offer a resolu- 
tion of thanks to Dr. Fisher and his Committee of One, for 
their very excellent contributions to our information on the 
subject of blood pressure. 

The motion was seconded by Dr. Beckett and 
carried. 

Dr. Fisher — Can we not have a little discussion as to this 
question of diastolic? Am I along the right lines in my in- 
vestigations of the diastolic pressure? 

Dr. Rockwell — Mr. President — Dr. Fisher's figures would 
perhaps be at some divergence from those of my own particular 
Company because of the point at which he takes the diastolic. 
All cessation of sotmd appears to be something rather definite, 
whereas so long as there is any sotmd continuing there is apt 
to be a difference of opinion with the individual observer as to 
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which is the last loudest distinct sound. It has been the custom 
of my Company for some time past to instruct its examiners 
using the auscultatory method to regard the diastolic at the 
cessation of all sound, realizing that that may not perhaps be 
strictly correct scientifically, but it is something definite, and 
affords a conunon platform on which we can all stand. 

Dr. Rogers — I should like to say, Mr. President, on behalf 
of the New York Life, that we send our examiners instructions 
to give us the diastolic just as the sound ceases. As Dr. Rock- 
well says, that is a pretty definite point. It also explains the 
difference that I have noted in Dr. Fisher's findings and such 
fragmentary observations as we have made on the subject. 
His diastolics seem to be rather high. I have known the 
difference between the dear sound and the cessation of all 
sound to be as high as 15 mms., and I fancy that Dr. Fisher's 
results should be read by all of us with reference to the differ- 
ence of opinion between Dr. Fisher and some of the rest of us 
as to what constitutes the diiastolic point. I do not think it 
lessens their value, but they should be so interpreted. When 
Dr. Fisher said he had taken diastolics as high as 1 10, 1 confess 
I felt a little goose flesh, and when he read his results, I was 
surprised. I do not believe that with diastolics taken at the 
cessation of sound as the marking point, a life company is 
going to get away with insuring risks of that sort on any such 
favorable terms as are indicated in Dr. Fisher's report. Per- 
sonally, I regard as a pretty serious matter a diastolic of no. 
I have talked with a number of clinicians on the subject, and 
their testimony is uniform, that using the cessation of sound 
as the marking point, when you get above 100 you are getting 
into deep water. I believe no is perilous, but when you in- 
terpret that to mean 100, as it might very well do in some of 
the cases included in Dr. Fisher's group, it still leaves us ground 
for feeling that perhaps we are not so far out of the way in 
drawing the line at 100 for the diastolic, assuming that the 
diastolic is marked at the cessation of sound instead of at the 
cessation of the loud taps. 
. Dr. Toulmin — Mr. President — ^We also instruct our ex- 
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aminers to read the diastolic with the disappearance of sound. 
I think it is very important, when we compare our results with 
those of any other Company, that we know just what the inter- 
pretation of the diastolic is. I think we should all try to assist 
Dr. Fisher and his conmiittee in combining the mortality 
results from the view point of blood pressure. 

Dr. Fisher — Mr. President — My objection to the cessation 
of all tone is that the doctor is waiting to see whether there is 
some more tone there and he loses a good many nuns, before 
he finds it. The readings in a great many of these cases were 
taken at the Home Office, and I think that if you will practise 
it, you will find that you will get a more definite point as to the 
reading of the diastolic if you take the cessation at the last 
loud tone, at the end of the third or the beginning of the fourth 
phase. 

At Dr. Rockwell's suggestion, the President asked 
for a rising vote of those members who instructed 
their examiners to take the diastolic at the cessation 
of all sound; and of those who instructed their 
examiners to take the diastolic reading at the last 
loud sound. 

Dr. Weisse — ^Apparently a very large majority of the Com- 
panies represented here this morning instruct their examiners 
to take the blood pressure reading at the disappearance of 
sotmd, and not at the last loud sound. 

Dr. F. L. Wells — Mr. President — Our Company must be 
unique in the fact that we take the record at both places, both 
at the change of tone and at the loss of sotmd. 

Dr. Fisher — Mr. President and Gentlemen — You all know 
of the Mayo Clinic at Rochester. The Northwestern has been 
very closely identified with that clinic, in fact the father of the 
Mayo Brothers was our examiner, the boys have been our 
examiners and many of the members of the clinic. They have 
been very kind in giving us any information we called for in 



Digitized by 



Google 



Report of Committee on Blood Pressure 27 

our statistical work. For some time my attention has been 
called to death claims where the deceased had consulted the 
Mayos, and in a great many cases where an operation had been 
performed. In one case recently, for instance, the cause of 
death was cancer of the stomach. The Mayos had operated 
for ulcer of the stomach about two years prior to that time. I 
wrote to Dr. Judd, and called his attention to the fact, giving 
him the name, date of birth, residence etc., of the deceased, 
and I asked him if that information would be of value to them. 
He was very enthusiastic, and said that it would be of great 
value, and that it was just such information as they needed. 
It occurs to me, therefore, that where the attention of a Com- 
pany is called to an operation performed by the Mayos, that 
we cotdd give them the information, the cause of death, date, 
etc. They were very kind to this Association in ttuning over 
their records to Mr. Himter, when he was investigating as to 
ulcer of the stomach, etc. I hope you will all make a mental 
note of this, because I know that Dr. Judd was most enthusi- 
astic over my suggestion, and I think it would be a splendid 
thing not only for the insurance companies, but for the medical 
fraternities at large. 

Dr. Fisher moved that the associated Companies 
be requested to notify Dr. Judd of the Mayo Clinic, 
when they receive death claims showing a history of 
former operation by the Mayo Clinic, and that the 
Secretary be requested to send a copy of those re- 
solutions to the Mayo Clinic. Motion seconded by 
Dr. Willard. 

Dr. Grosvenor — Why not make that cover cases that are 
operated on in other very well-known hospitals? 

Dr. Rogers — The Mayo Clinic is the only institution that 
has contributed its data to this Association. 

Dr. Beckett — I think that any well-gathered statistics are 
valuable to us, and there are many noted surgeons in this 
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country who are gathering these statistics, and in the com- 
pilation of papers we are getting the benefit of these statistics. 
I do not see why it would be any more trouble to us to report 
to Dr. Deever, or any one of the noted surgeons of the country 
who we know to be keeping statistics, than it would be to write 
to the Mayos, and I think we might well extend this same idea 
to other hospitals and surgeons as well. 

Dr. Willard — We are doing this with the Mayo Clinic, 
because the Mayo people have placed so much information at 
our disposal, and have collaborated with this Association. 
Could we not, without going to any great formality in the 
matter or bringing a great deal of work upon ourselves, ad- 
vertise the fact, by publications in proper medical journals? 
We could acquaint well recognized hospitals, and noted sur- 
geons, with the fact that we should be glad to codperate with 
them in case they are anxious to receive information about 
former patients on whom operations have been performed, and 
whose death claims have been presented to our Companies. 
If we do that by means of an article in any one of the large 
medical journals will we not show our disposition to help 
anyone who wants help? If we get into elaborate conferences 
with different organizations, it may take a lot of time, and it is 
possible that very few people go to the trouble of keeping 
statistics as accurately as do the Mayos. 

. Dr. Rogers moved that the whole matter be re- 
ferred to a committee appointed by the Chair, with 
authority. Dr. S5nnonds seconded the motion. Dr. 
Fisher withdrew the first motion, and the second 
motion made by Dr. Rogers was carried. 

Dr. Weisse — ^The first paper which presents for 
our consideration at this meeting, is the one by Dr. 
Brandreth Symonds, Chief Medical Director of the 
Mutual Life Insurance Company, on "The Value of 
the Medical Examiner's Opinion." This paper, like 
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each one which Dr. Symonds has presented to the 
Association heretofore, is worthy of deep study and 
will be discussed from both the medical and actuarial 
viewpoint. 

THE VALUE OF THE MEDICAL EXAMINER'S 
OPINION. 

By Brandrbth Symonds, A.M., M.D. 
Chief Medical Director Mutual Life Insurance Company of 

New York. 

Into the selection of risks for life insurance enter a number 
of factors, medical and others. The value of each factor is 
problematical. Some thirty years ago the President of one of 
our great companies said that by the simple process of insur- 
ing everyone who walked past the doors of his Company's 
building on Broadway a mortality would be obtained as low 
as by the most careful selection then prevalent. Possibly he 
was right, and that without any reflection on the medical 
department or other forces instrumental in selecting the risks 
for his Company. The people walking on that part of Broad- 
way at that time were almost entirely men between i6 and 65, 
in sufficiently good health to walk 3 or 4 miles an hour. They 
were financially in at least fair condition as the dead-line was 
fixed at Pulton Street, and for that same reason most of the 
men below Fulton Street were of good habits. A few years 
later the President of another great Company located on 
Broadway actually made an experiment similar to this by 
selling small amounts of insurance almost directly to the 
applicant through little toy banks which could be picked up 
in the "L" stations and elsewhere. There was no medical 
examination and practically no investigation. The results of 
this experiment which lasted for several months have never 
been published but the Company very suddenly withdrew the 
privilege, and bought up most of the outstanding policies. 

In recent years a vast amount of insurance has been issued 
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on the group-plan. There is no medical examination of the 
individuals comprising the g^-oup but the medical characteris- 
tics of the g^-oup as a whole are carefully studied beforehand 
and in many groups the individuals are urged to maintain their 
vitality through lectures and pamphlets on sanitation and 
hygiene. The group primarily is demonstrated to be composed 
of healthy individuals and elaborate precautions are taken to 
prevent a group from deteriorating in its composition after 
insuring. The new cases which enter the group must be up to 
the original standard of work and capability, and the with- 
drawals include a large proportion of those who have become 
unfit for insurance. Unless these conditions are fulfilled, the 
mortality experience in the group is liable to be bad. 

When a medical examination is made for life insurance, the 
duty of the medical examiner comprises at least two functions, 
(i) his detection of physical impairments, whether organic or 
functional, and (2) his ability to extract from an unwilling 
witness accurate knowledge of past diseases, the family his- 
tory, habits, etc. For the proper exercise of both these func- 
tions a good deal of conmion sense is mixed with medical skill 
and knowledge. He knows what impairments have prac- 
tically no influence on mortality, such as flat feet, cardio- 
respiratory miuinurs, etc., and does not ctunber his report with 
details of inconsequential trifles. He knows that apparent 
disturbances of function, such as persistent albumin and 
persistent irregularity of pulse have a bad influence on mor- 
tality, and that organic murmurs of the heart, present evidence 
of tuberculosis, etc., have a worse effect. This knowledge 
comes in part from the general prognosis learned in medicine 
and in part from the special information taught by life insur- 
ance companies. This latter item could be made of increasing 
value by a wider publicity of the papers read at the meetings 
of our Association and other similar organizations. As a result 
the medical examiner knows that certain classes of functional 
and organic defects are not usually acceptable for standard 
insurance. 

In the Mutual Life Insurance Company of New York the 
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medical examiner's report has contained for many years a 
question which reads as follows: 

** Do you without reservation unqualifiedly reconmiend the 
applicant for life insurance?" The wording of this question 
has changed almost none from the time it was instituted in the 
seventies. The medical examiner's answer has been affirma- 
tive in the vast majority of cases, ranging from 94% to 97% 
approximately. In a small minority of 3% to 6% he answers 
it in the negative, or suggests postponement, or very rarely 
qualifies an affirmation by such an expression as ''yes, except 
for heart murmurs, ""yes, except for family history," etc* 
We have kept record of these cases for many years, and when 
the application has been finally rejected or postponed, we have 
entered these cases under the sub-heading "Disapproved by 
the Medical Examiner." It must be understood that not all 
of these suggestions of the medical examiner are immediatjsly 
adopted by the Company. Sometimes he makes his sugges- 
tions for postponement after having detected an irregular pulse 
only once, or after having found albumin in only one specimen. 
In some of these cases the condition may be cleared up on sub- 
sequent examination and the risk accepted for standard insur- 
ance, the only kind of insurance that we issue. In such cases 
the examination is not counted as "Disapproved by Ex- 
aminer * ' but the nimiber of these is very small. In other words 
we first determine the risks that are rejected or postponed 
and then we make a separate category of those that are 
"Disapproved by Examiner." In a way this represents the 
medical examiner's opinion of the non-insurability of a risk. 
How valuable is that opinion ? Some companies regard it as of 
no value and merely ask the medical examiner to be a faithful 
reporter of the conditions found by him. Others evidently 
attach much weight to it and ask the examiner whether the 
risk is good, fair, poor or bad. Many however content them- 
selves with a question similar to the one asked by the Mutual 
Life. They doubtless treat a negative answer, as we do, with 
great respect, even if a risk is occasionally accepted in spite 
of it. 
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It occurred to me that it might be possible to determine the 
value of these opinions of the medical examiners regarding 
the non-insurability of risks by correlating their results with the 
mortality for the first and subsequent years. Correlation may 
be defined as the determination of the relationship between two 
sets of numbers with a view to causality. It may be estimated 
by means of diagrams or g^-aphs or numerically. When it is 
estimated nimierically, Galton's method is the one usually 
adopted. This gives a plus coefficient when the two sets of 
figures rise and fall in imison, and a minus coefficient when one 
set of figures rises as the other falls. If there is no correlation, 
the restilt is zero. 

A perfect positive correlation is indicated by a coefficient of 
+ 1 and a perfect negative correlation by a coefficient of — i. 
In addition it is always advisable to determine the probable 
errors not only of the coefficient of correlation but of all the 
other constants which are determined in the coxirse of the cal- 
culation. If the coefficient of correlation is three or more 
times its probable error, there is strong reason to assume a 
causal relationship between the two sets of numbers, and this 
likelihood increases pari passu with the difference which 
separates the coefficient of correlation and the probable error. 
When the numbers to be compared are few it is possible for the 
coefficient to be fairly large with very little real correlation, 
and likewise for the coefficient to be fairly small although there 
may be substantial correlation. For both these reasons it is 
important to check up the numerical results by means of graphs 
and this has been done in all cases. 

The following table shows the array of items which entered 
into the calculation. In column (i) are the years of issue. In 
column (x) are the percentages of those applications which 
were "Disapproved by Medical Examiner," as previously de- 
scribed in this paper. In column (a) are the mortality ratios 
on applications for policy year one, calculated in accordance 
with the method of the Medico-Actuarial Mortality Investiga- 
tion. In column (b) are the mortality ratios for policy year 
two, in (c) for policy year three, in (d) for policy year four, in 
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(e) for policy year five, in (a-e) for the five policy years one to 
five together, in (f-j) for the five policy years six to ten to- 
gether, omitting one year of issue for each policy year as the 
exposiire terminated in 1909. 
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It will be noticed that the years of issue have been divided 
into two sections, an older period from 1893 to 1904 and a 
recent period from 1907 to 1916. The years 1905 and 1906 
have been omitted entirely from the calculation, for they were 
the years of the insurance investigation and very abnormal 
in many ways, too numerous to mention now. 

We will first discuss the older period from 1893 to 1904. As 
column (x) is to be correlated with each of the subsequent 
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columns, it will simplify matters to set forth the constants for 
(x) once for all. The mean for (x), the older period, is 3.06 — 
± .047. The standard deviation is .243 ± .033 and the variabil- 
ity is 7.9 ± I.I. In the following table is set forth the results 
of correlating (x) with each of the subsequent columns. 
Column (i) shows the colunm of Table I which is correlated 
with (x). Column (2) shows the coeflSdent of correlation with 
its probable error. Column (3) shows the mean, coltmm (4) 
the standard deviation, and column (5) the coefficient of 
variability. 

TABLE II 
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ColimMi (2) is the one of interest to us. It will be noticed 
that every coefficient of correlation bears a minus sign, showing 
that the correlation is negative. This means that as the per- 
centage of "Disapproved by Medical Examiner," increases, 
the mortality ratio for that year of issue decreases. Franldy 
this was a surprise when first noted, for the view had prevailed 
that an increased percentage of ** Disapproved by Examiner'* 
meant that a larger volume of poor business had been pre- 
sented to the Medical Examiner and therefore it was probable 
that the mortality would be high. 

If we take up the individual years it will be noted that the 
coefficient of correlation for the first policy year (a) is more 
than four times its probable error. For the second policy year 
(b) it is more than five times its probable error and for the 



Digitized by 



Google 




Digitized by 



Google 



Digitized by 



Google 



s 




T 




% 




^ 




^ 




^ 




^ 




i 




*i 




3 




j 


^ "- * 


1 




^ 




"'J 

< 




4 


S ] 


1 

-a 












' 




^ 




« 














1 




1 







Digitized by 



Google 



Digitized by 



Google 




Digitized by 



Google 



Digitized by 



Google 



Symonds— Medical Examiner^s Opinion 35 

third policy year (c) it is nearly three times its probable error. 
For the fourth policy year (d) it is less than its probable error, 
indicating a very poor correlation in that year, but for the 
fifth it jumps up to 20 times the probable error. For the first 
five policy years (a-e) the coefficient of correlation is fifteen 
times the probable error. Even for the next five policy years 
(f-j) it islwo and a half times the probable error, and in view 
of the record of the previous years, that should be regarded 
with some respect. 

That these results are due to a spurious correlation is very 
doubtful, since they are fairly uniform with such discrepancies 
as would naturally occur. In order to make sure however we 
can check them up by means of graphs. In order to bring the 
two sets of percentages in closer approximation, it is necessary 
to increase the smaller set. This is done for the earlier period 
by multiplying the ** Disapproved by Medical Examiner,*' 
colimin (x) in Table I, by 30. The numbers in (x) are thus 
made to approximate in magnitude the numbers in (a), and 
the subsequent columns in Table I. Since (x) goes up as (a) 
goes down, it is much easier for the eye to appreciate the 
correlation between them by inverting (a) and this is done by 
subtracting the figures in (a) from 190. Graph A shows these 
changes. The continuous line indicates the "Disapproved by 
Medical Examiners" (x multiplied by 30), the broken line 
shows the mortality-ratios of the first policy year (190-a), and 
the crossed line the mortality-ratios of the second policy year 
(190-b). In graph B the broken line shows mortality-ratios of 
the third policy year (190-c), the crossed line those of the 
fourth policy year (190-d) and the dotted line those of the 
fiifth policy year (190-e). In g^-aph C the broken line shows the 
mortality-ratiosof policy years 1-5 (190- (a toe) and the crossed 
line the mortality-ratios of policy years 6-10 (190- (f to j). 

In all these graphs the correlation between the heavy con- 
tinuous line which indicates the "Disapproved by Medical 
Examiner," and the other lines is marked. As the one rises 
and falls, so do the others in most cases, with the exception of 
the fourth policy year (d). This coincident rise and fall is 
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occasionally interrupted in the other policy years by a reverse 
current but this is exceptional. Altogether the correlations 
shown by the curves are dose and quite as good as those by 
Galton's formula. 

When the recent period, 1907-1916, is studied, it is evident 
that the two factors have quite different values from those in 
the older period, 1893-1904. The cases ** Disapproved by 
Medical Examiner" have increased from about 3% to about 
5%, and the mortalities of policy year i have decreased from 
an average of 97.57% to 59.58%. These changes are well 
shown in Table I. The years 1905 and 1906 have been omitted 
entirely from this study. That was the time during which the 
Armstrong Investigation was under way and the New York 
Life Insurance Companies passed through very abnormal 
conditions. In 1907 the new laws went into effect, and our 
mortalities began to asstune their present values, which are 
on a much better plane than before. 

The increase in the ** Disapproved by Medical Examiner" 
was due to another cause. Towards the end of the last century 
the Mutual Life initiated a plan of salaried examiners in the 
larger cities and this was extended until 1903. The plan had 
merits but considerable friction developed with the agents in 
some places, and in the latter part of 1903, it was decided to 
abolish the salaried medical examiners. At that time, as I was 
starting on a vacation, I wrote a letter to the Secretary of the 
Company, who had recently been a Medical Director, from 
which I quote: 

** It may be that my poetical imagination has run away with 
me and that the whole scheme is nothing but an iridescent 
dream, but I feel so strongly that there is good merit in it that 
I want you to consider it carefully. The scheme is as follows: 
To put at the headquarters of every managing agency a medi- 
cal man who has been trained to perform the following duties: 

1. To examine the local applicants. 

2. To inspect examinations which come in from the out- 
lying territory and if they need correction or additional in- 
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formation to write to the examiner for it, at the same time 
forwarding the original examination, with a copy of his 
letter to the Home Office. 

3. To have the power to release policies which have been 
sent out subject to medical restrictions. 

4. To act upon the commercial agency reports in the 
same way as outlined in 2 and 3. 

5. To nominate medical examiners in the outlying terri- 
tory at the request of the Manager. 

6. To make trips into the outlying territory for the pur- 
pose of examining large risks or to perform other duties as 
may be assigned. 

The advantages of this plan are, it seems to me, most evident 
on its face. It will materially facilitate the dispatch of busi- 
ness in every way. It will shorten the time of mail service. 
It will insure prompter replies from the examiners. It will 
have great advantage with large applications made in small 
towns and will undoubtedly save some business which is now 
lost by reason of delay in getting it properly examined. 
Furthermore, it will probably save some business which may 
be tiumed down by examiners in the outlying territory, for the 
manager will be at liberty to bring them up for examination 
by the local medical referee. I do not see that there is any 
great difficulty to overcome. The disadvantages that may be 
urged against the plan are as follows: 

1. Impracticability. While it may be difficult to train 
all the men needed for these positions, I cannot see any 
permanent obstacle in that. Certainly the plan can be 
carried out as far as possible and as rapidly as possible and 
while it may take some time to secure such service every- 
where, it can be accomplished in time. 

2. Expense. I am very sure that it can be put into effect 
without adding any expense beyond that now paid for ex- 
aminations as calculated according to the present fee system. 

3. The danger of collusions between the local referee 
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and a Manager. Certainly more damage cotild be done by 
such a collusion than is possible under the present S3rstem, 
but on the other hand these referees would be under closer 
observation than our present examiners. 

I can see no drawback to the scheme other than those 
I have mentioned. Doubtless there are others, but they do 
not occur to me. The scheme is for the material benefit of the 
agent, and he is the one who will profit most largely and most 
directly by it. So far as my share is concerned it means a good 
deal of hard work for a few years, and from the point of self- 
interest it is perhaps unwise in me to urge its adoption, but I 
firmly believe that it will prove of great benefit to the agent and 
to the Company. It is at present on trial at Milwaukee and 
seems to be working first rate. 

These suggestions were promptly adopted by the Company 
and we began to appoint Medical Referees on this basis as fast 
as we could train them. Each one received a thorough course 
in examining applicants and general instruction in the selec- 
tion of risks at the Home Office. He made a very large pro- 
portion of the examinations in the agency city. By constant 
correspondence with the other examiners, he improved their 
knowledge of selection. Our staff of medical referees was 
practically completed by the end of 1906. Most of the in- 
creased percentage of "Disapproved by Medical Examiners" 
can be ascribed directly and indirectly to them, though some 
of it is doubtless due to improved medical training in general. 
A fraction of the gain is due to the increased volume of the 
business in New York City, where we have an excellent staff 
of medical examiners under Dr. Porter. 

The correlation of the recent period is limited to policy year 
I, for it was fotmd that subsequent policy years were affected 
by the influenza epidemic. The coefficient of correlation is 
— .751 ± .093. This is an excellent result and strongly 
corroborates the previous findings. 

Graph D shows the factors in diagram. The '* Disapproved 
by Medical Examiner" has been multiplied by 10 and the 
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mortalities have been subtracted from lOO in order to invert 
them. The lines move in tmison with the exception of the year 
1909. 

The correlations heretofore have all been based upon con- 
secutive years of issue. Owing to varying conditions we 
have been obliged to drop out two years and to split our 
material into two periods. It may be thought that the element 
of consecutive time is a factor, and without it no correlation 
could be shown. 

Since 1912 we have kept a record of the ** Disapproved " for 
each Agency and we also have the mortality experience for 
each of the New York City Agencies for the same period. 
The correlation for the individual policy years was not par- 
ticularly good. It was usually negative but always low and 
often as small as the probable error. This was probably due 
to the small number of deaths annually in each Agency. When 
all the policy years —6— were combined the correlation 
showed better both arithmetically and graphically. The array 
is set forth in the following, table. 

TABLE III 



Agency 


DiMpproved br Bxaminer for 
the Yean of Iieue igii-x? 


Mortality for the Issues of 


1913-17 Exposed to X918 


I 


II.O 


66.5 


2 


;;i 


61.5 


3 


12-^ 


4 


12.0 


68.1 


5 


14.1 


63.3 


6 


14.3 


43.8 


7 


14.4 


50.4 


Mean 


12.71 ± .35 


63.70 ±364 


Standard Deviation 


1.38 ± .25 


14.26 ±2.57 


Variability 


10.90 ± 2.00 


22.40 ± 4.00 



Coefficient of correlation 



— .622 ± .156 



In graph E the correlation is not as good as we have here- 
tofore had. The mortality of Agency 3 is extreme and against 
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the current but taking it altogether the lines will be seen to 
move in unison. It will be noted that the percentage of 
"Disapproved by Examiner" was very high from ii% to 
14.4%. Our examining staff in New York is excellent and has 
been kept up to a high state of efficiency. A great deal of in- 
struction in the selection of risks is given to them. We all 
know when an applicant is disapproved by any company in 
New York City that he is inmiediately passed around from 
office to office in the hope that he will ultimately be accepted. 
As a result an expert medical examiner in New York City has 
abundant material for disapproval. It will also be noted that 
the mortalities for the New York City Agencies were very low. 
Considering the quality of the business that is presented as 
shown by "Disapproved by Medical Examiner" the record is 
extremely good. For the period 1912-1917, there was a total 
of 465.71 expected deaths and only 296 actual deaths, giving a 
mortality of 63.5%. For a period of 1-5 policy years the entire 
experience of the Company was 70.5%. The two percentages 
are not strictly comparable but it gives an idea how good our 
selection in New York City has been, so far as the early hazards 
are concerned. 

After the "Disapproved by Medical Examiner" has been 
deducted from the total disapproved by the Company, there 
is left a residue which has been approved by the Medical 
Examiner but for various reasons has been considered un- 
acceptable. This residue is composed of some who have been 
rejected outright on accoimt of family history, build, personal 
history of disease, injiuy , or operation : of some who have been 
postponed on account of a recent illness, injury or operation, 
or because of a fimctional disturbance such as albimiinuria, 
intermittent pulse, etc.: of some whose finances, morals or 
occupation are too hazardous to warrant acceptance: and of a 
few others. This material therefore is very heterogeneous. I 
tried to correlate it with the mortalities of the first, and subse- 
quent years but obtained no results of value. The coefficients 
of correlation were regularly low and often smaller than the 
probable error. They were usually plus for the first policy 
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year but after that they were sometimes minus. It is evident 
that the different components of the "Residue" antagonize 
and neutralize one another in the determination of correlation. 

Lest it be said that a beautiful correlation has been over- 
looked, the coeflScient of correlation for the first policy year 
of the entire period 1893-1916 is — .811 ± .047. If the ab- 
normal years 1905-1906 are omitted, it is — .968 ± .009 
which is very near the perfect correlation of — i. Someone 
would explain this by simply showing that the low percentages 
of " Disapproved" are associated with high mortalities in the 
earlier period and that the high percentages of ** Disapproved " 
are associated with low mortalities in the recent period. This 
explanation is quite correct and therefore we would not get 
the correct numerical value of the medical examiners' opinion. 
It was evidently of different significance in the two periods and 
it is only by analyzing the two periods separately that we can 
learn its real value. 

We wanted to find out whether the little deviation from the 
mean in the percentages of "Disapproved" affected the de- 
viation of the same year in the mortalities. The answer is 
definitely in the aflSrmative and it can be said that the mor- 
tality rises when the percentage of ** Disapproved " goes down 
and vice versa. The relationship of the two can be deter- 
mined numerically by means of the equations of regression, 
or the characteristic equations as they have also been called. 
If we let X represent the '* Disapproved by Medical Examiner," 
y the mortality, r the coefficient of correlation and s the 

sx sv 

standard deviation then x = r — y and y =« r — x. 

sy "^ "^ sx 

By substituting the numerical values which have already 

been set forth in the previous pages, these equations become 

for the earlier period: 

X = - .021 y, y - - 15.1 X 

For the recent period these equations are: 

X « — .021 y, y « — 27 X 
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These equations indicate that in both periods a change of 
.021 % in the ** Disapproved" was associated with an inverse 
change of i % in the mortality. In the older period a change of 
15-1% in the mortality was associated with an inverse change 
of 1% in the "Disapproved" while in the recent period a 
change of 27% in the mortality went with an inverse change 
of 1% in the ** Disapproved." 

The preceding work has shown that there is a substantial 
correlation between "Disapproved by Medical Examiner" 
and the subsequent mortality, even up to the tenth policy 
year. This correlation is not perfect for there are many other 
factors which enter into selection. If the applications "Dis- 
approved by Medical Examiners " are deducted from the total 
disapprovals, there is a residue which is composed of some who 
are postponed on account of recent illness, or on accotmt of 
some physical impairment, such as albuminuria, cardiac 
arrhythmia, etc. ; others who are rejected outright on account 
of physique, family record and personal history of disease. 
This residue as a whole showed no correlation with the subse- 
quent mortality. Those cases which were only postponed 
showed a small positive correlation which in the earlier period 
amounted to .363 ± .169 for the first policy year. It was 
.143 ± -191 for the second policy year and this is practically 
no correlation. For the later period the correlation was 
.464 ± .167 for the first policy year. 

As this positive correlation occurs in spite of the presence of 
40% of Disapproved by Medical Examiner, which would 
regularly show a negative correlation, the reason of it must be 
sought elsewhere. Most of the postponed cases other than 
those Disapproved by the Medical Examiner are due to the 
fact that the applicant has recently had some acute illness. 
The crude death rate of the registration area may be regarded 
as a reliable index of the general morbidity, for when diseases 
are numerous, there is also apt to be an increase in fatalities. 
The correlation between the crude death rate of the registra- 
tion area and the Postponed in the Mutual Life for the years of 
issue 1907 to 1916 is .686 — .113. The correlation between the 
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crude death rate and the ist year mortality for the same issues 
is .704 ^ .108. In both cases the correlation is good and 
positive. It really seems as if the percentage of Postponed and 
the 1st year mortality were both due to the same cause.namely, 
the general morbidity of the country as expressed by the death 
Tate of the Registration Area. The correlations for the 2d and 
3d policy years were obtained by excluding the deaths due to 
influenza. There seems to be no valid reason for doing this. 
When they are included the correlation for the 2d policy year 
becomes .368 — .184 and for the 3d policy year .044 — .224. 
For the 2d policy year the correlation is not conclusive, since 
it is only twice the probable error, while for the 3d policy year 
there is no correlation at all. 

The mortality also contains an element which no medical 
^xanMnation can forestall entirely. The deaths from accident, 
liomicide, and suicide cannot be prevented by the most careful 
medical examination and likewise the deaths from acute dis- 
eases, such as typhoid, malaria, the exanthemata, pneumonia, 
appendicitis, etc. Probably a certain number of the cases 
whose deaths are recorded from these accidents and acute 
•diseases had some antecedent chronic ailment which would 
have been found by careful examination. One who already 
has diabetes or heart disease is less apt to survive a severe 
injury or an attack of pneumonia than one who is in normal 
physical condition. It will prove of interest to find out just 
how large a factor of the normal mortality cannot be pre- 
vented even by the most skillful examiner. 

The United States Life Tables are based upon the census of 
1910 and the deaths of the years 1909, 1910, and 191 1, as 
found in the Registration Area, which was then considerably 
smaller than at present and contained a very small proportion 
of the Southern and remoter Western States. The following 
table shows the method used to calculate the unselected mor- 
tality according to the United States Life Table for white 
males and the distribution of exposures for the first policy 
year according to the experience of the Mutual Life Insurance 
Company for the years of issue 1907-1916. 
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TABLE IV 
U. S. AND Canada — Issubs of 1907-1916 — Pikst Policy Yeak 



(0 


(2) 


(3) 


(4) 


(5) 


(6) 






U. S. Life Table Wbite 




U. 


K. 


AfEM 


Bxpoturet 


Male X910 qz per 
1000 


Bxpectcd 


Acute 


No&^cute 


15-19 


30.431 


3.98 


121. 12 


62.62 


58.50 


20-24 


78.341 


5.40 


423.04 


210.25 


212.79 


25-29 


81,072 


5.82 


471.84 


211.86 


259.98 


30-34 


69,404 


7.31 


526.96 


201.41 


305.93 


35-39 


57.092 


923 


194.98 


331.98 


40-44 


43.219 


11.04 


477.14 


155.55 


321.5^ 


45-49 


28.319 


13.66 


386.84 


115.67 


271.IT 


50-53 


13.875 


16.53 


220.35 
141.75 


59.17 


170.18 


54-56 


6.593 


21.50 


30.76 


110.99 


57-59 


3.795 


26.81 


101.74 


22.08 


79.66 


60-62 


2.047 


32.95 


67.45 


12.28 


55.17 


63-65 


1.007 


40.88 


41.17 


7.49 


33.68 


66-68 


582 


50.23 


29.23 


4.56 


24.67 


69-70 


200 


59.58 


11.92 


1.86 


10.06 


Total 


415.977 




3536.89 


1290.54 


2246.35 


Ratepe 


r 1000 




8.50 


3.10 


5.40 


Ratio 
Table 


f Expected 
to M. A. T 


by the U. S. Life 
able 


188.9 


68.9 


120.0 



The expected deaths (column 4) are those supposed actually 
to have occurred in the year 1910 and could with all propriety 
be called actual deaths. When they are compared with the 
expected deaths as calculated by the Medico-Actuarial Mor- 
tality Table, the mortality ratio is seen to be 188.9%. Coltunn 
(5) headed **u — Acute" includes those deaths due to the acute 
general diseases, acute articular rhetmiatism, meningitis, 
pneumonia, appendicitis, homicide, suicide, and all the other 
forms of external injury based upon the mortality report of the 
Registration Area for the year 1910. Column (6) headed **k 
— ^non-Acute" includes all the other causes of death. The 
death rate per 1000 of exposures is 8.50 which is divided into 
u = 3.10 and k = 540. 
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As we have said before, some of the deaths under u cotdd 
not have been foreseen by the Medical Examiner, inasmuch 
as the deceased had no chronic ailment prior to the f ata^ illness 
or injury. The following table shows this quite conclusively. 

TABLE V 

MUTUAL LIFE EXPERIENCE— U. S. AND CANADA— FIRST 

POLICY YEAR 



Exposures 

Total Deaths 

Rate per looo 

U, Acute 

Rate per looo 

K, Non- Acute 

Rate per looo 

% of Disapproved by 
Examiners 



Issues of 
1893 to 1904 



592,839 

4.32 
1,644 

2.77 
916 

1.55 
3.13 



Issues of 
1907 to 1916 



415.978 
1.092 
2.62 
658 

1.58 
434 
1.04 

5.00 



New York City 
19X3 to 1917 



27,976 
60 

2.14 
32 

28 
1.00 

12.82 



Even in the early period 1893-1904, the proportion of u has 
dropped from 3.1 among unselected risks to 2.772. In the 
next period 1907-1916 it drops to 1.581 and the percentage of 
"Disapproved by Medical Examiner" rises to 5%. In 1912- 
1917 in New York City it dropped to 1.143 and the percentage 
of ''Disapproved by Medical Examiner" rose to 12.82%. In 
New York City the proportion of deaths from acute infectious 
diseases such as typhoid, malaria, etc., is distinctly lower 
during the insurance ages than in the country as a whole. It 
hardly seems fair therefore to take that ratio as a criterion 
to go by. The ratio of 1.581 found in the Mutual Life Ex- 
perience of 1907 to 1916 which includes the year of the United 
States Life Table seems to approximate the truth. It is a 
trifle more than one half of the ratio found among unselected 
risks and probably could have been improved to jtist about 
that point. Let us therefore take 1.55 which is one half of 3.1 
as equivalent to u. Then k = 6.95, as that represents the rest 
of the total deaths per 1000, 8.5. 
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up to this time I had been struggling with an eqxiation 
which looked good but which failed when put to the acid tests 
of zero and infinity. I therefore consulted Mr. John S. Thomp- 
son, one of our actuaries, and he struggled with the problem for 
several days. Then he brought forth an equation and with 
the remark that it could probably be fitted to the facts, he left 
for a month's vacation. At the same time our President began 
to wonder audibly when this paper was going to be ready* 
For the next three weeks life was just one fit after another and 
discarded fittings were blowing up all around for the reason 
that they were misfits. Finally a fit was achieved which I 
hope will prove of interest. Mr. Thompson's equation is as 
follows: 

y - u = (x* + k) a-» 
Where 

y = the total mortality as experienced in deaths per 
looo exposures. It is divided into u and k. Among: 
unselected risks it is 8.5 per 1000 exposures. 

u = That part of y which cannot be foreseen and pre- 
vented by the Medical Examiner. We have assumed 
that it is 1.55 per 1000 exposures. 

k = That part of y which should be prevented more or 
less by the Medical Examiner. We assume that it 
is 6.95 per 1000 exposures among imselected risks. 

X = The percentage of the applicants who were "Dis- 
approved by the Medical Examiner." 

a = a constant which might be termed the force of selec- 
tion. In this equation a = 1.97 for the first policy 
year. Presumably it would be less for subsequent 
policy years. As its exponent is — x, its importance 
increases enormously as x increases for the expres- 
sion a"* is the denominator of the fraction whose 
numerator is x* + k. This seems right for the total 
disapprovals increase much more than the increase 
of those disapproved by the Medical Examiner only. 
The force of this expression a""* is so great when a 
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8 1.97 and X =s 15 or any larger number that almost 
all the value of y is obtained from u which equals 
1.55. This is a part of the equation which cannot be 
eliminated even if x becomes infinitely large. 

Now that definite values have been assigned to u, k, and a, 
we can give varying values to x and then obtain the corre- 
sponding values of y. The following table shows this for 
integral values of x from o to 15, with the equivalents of y. 





TABLE VI 




V*ltie of X 


Equivftlent of y 


Value of X 


Bqoiyalent of y 





8.500 


9 


1.747 


1 


5.586 


10 


1. 671 


2 


4.371 


II 


1.624 


3 


3.636 


12 


1.594 
1.570 


4 


3.074 


13 


5 


2.627 


14 


1.565 


6 


2.285 


15 


1.559 


7 


2.036 






8 


1.863 







Graph F shows the ctirve which these figures give. The 
values of X on the bottom are given, a unit to each full space. 
The values of y are on the left-hand side, a tmit to each full 
space. 

In the following table the actual facts are given upon which 
the fit has been made. 

TABLE VII 



(I) 


(2) 


(3) 


(4) 


(s) 


(6) 


(7) 


Value 


Theoretical 


Actual 




Actual 


Expected 




of z 


Value of y 


Value of y 


Exposures 


Deaths 


Deaths 


Ratio 


2.38 


4.062 


4.034 


50,814 


205 


223.212 


91.8 


3.13 


U^ 


4.320 


592.839 


2560 


2637.222 


97.1 


4.40 


2.784 


90,893 


253 


416.366 


60.8 


5.00 


2.627 


2.625 


415,978 


092 


1871.927 


58.3 


7.80 


1.892 


1.972 


28,906 


157 


124.067 


45.9 


11.20 


I.6I7 


1.460 


6,847 


10 


33.653 


29.7 


12.82 


1.579 


2.140 


27,976 


60 


127.243 


47.2 
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The headings of the column indicate the matter in each. 
The expected deaths (6) were calculated according to the 
Medico-Actuarial method. This column and also (7) were 
inserted simply to show the mortalities as ordinarily presented 
to a Medical Director, which correspond to the actual deaths 
per 1000 exposures as set forth in coliunn (3). 

The first line beginning 2.38 shows the results of a number of 
our Agencies whose percentage of "Disapproved by Medical 
Examiner" was below 3, and whose mortalities ran above our 
average in the recent period. These were nearly all rural 
agencies, scattered all over the country. The theoretical and 
actual values of y are very dose. 

The next line, beginning 3.13, represents the Mutual Life 
Experience in the older period, 1893-1904. It is not surprising 
that the actual value of y, .43182, is considerably larger than 
the theoretical value. Selection was quite different then from 
its present condition. We had a very liberal overweight stand- 
ard, we accepted family records with two cases of tuberculosis 
freely on endowments, we had practically no system of in- 
specting our risks before we issued the policies. Summing it 
all up, we may say that the force of selection was substantially 
less than in the recent period. If we make x » 1.78 then the 
theoretical y for this period = 4.3541 which is very dose to the 
actual figures. Now 1.78 is 19 points less than 1.97 the figure 
which we term the force of selection for the recent period. 
Approximately the force of sdection was only nine tenths of 
its present value. This occurs too in spite of a fact which 
ought to increase x and therefore lower the theoretical value of 
a still further. During nearly all this period the Company was 
under the old system of General Agents. These did not like 
to swell their percentage of rejected applicants. In those days 
the Medical Examiner handed over his completed report to the 
agent. If the latter paid the fee to the Medical Examiner and 
then destroyed the disapproved application, nobody was the 
wiser and nobody very much cared. It was not until near the 
end of this period that it was made obligatory for the Medical 
Examiner to send his completed report directly to the Agency 
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Headquarters, whence they were all sent to the Home Office, 
and no agent was allowed to pay a fee to the Medical Examiner. 
If we could make a proper allowance for this the force of selec- 
tion as represented by a would drop still further. 

On the other hand it may be that the values of u and k are 
different in the earlier period. If we leave x = 3.13 and a =« 
1.97, but make u = 2 and k = 8, then the theoretical value 
of y = 4. 1 3 14, which is quite close to the actual value. This 
assumption, however, would make y — 10 when x » o, i. e., 
among unselected risks in the population at large in the usual 
insurance ages. 

The next line, beginning 4.40, shows the results of all of our 
Agencies whose percentage of "Disapproved by Medical Ex- 
aminer" was 4 and below 5 in the recent period. Considering 
the limited ntunber of actual deaths, the actual and theoretical 
values of y are dose enough to call for no comment. 

The next line, beginning 5, shows our entire experience in the 
United States and Canada for the recent period, 1907-1916. 
The theoretical and actual values of y are very close. 

The next line, beginning 7.80, is the recent experience in a 
large city where we have only one Agency. Considering the 
limited number of deaths the approximation of the theoretical 
and real values of y is very close. 

The next line, beginning 11.20, shows the experience in the 
recent period of another large city where we have only one 
Agency. The ** Disapproved by Medical Examiners " are very 
large but the theoretical and actual values of y are in dose 
accord. In fact this might be termed an ideal Agency. The 
Medical Examiners are faultless in their work and the manage- 
ment does not present to them any abnormal intrusions. The 
number of actual deaths is small but the mortality ratio as 
shown in coliunn (7) is extraordinarily good. 

The last line, beginning 12.82, shows the experience of our 
New York City Agendes. There is a large discrepancy be- 
tween the actual and theoretical values of y. When y = 2. 140 
X ought to be 6.5. Apparently one half of the risks disapproved 
by our Medical Examiners at the Home Office are abnormal 



Digitized by 



Google 



50 Thirty-First Annual Meeting 

intrusions. We do not discourage this for out of these risks 
which have been rejected by other companies we sometimes 
find good insurance. Certainly the mortality ratio of 47.15% 
obtained in New York City in recent years is good evidence of 
first-dass selection. 

The following table shows the individual years of the recent 
period: 

TABLE VIII 





(1) 


(2) 


(3) 


(4) 


(s) 


(6) 


(7) 


Year of 


Value 


Theoretical 


Actttal 




Actual 


Expected 




I«rae 


of X 


Value of y 


Value ol y 


Bxpoeure* 


Deaths 


Deaths 


Ratio 


1907 


4.53 


2.8233 


3.317 


14,772 


87 


67.846 


72.3 


1908 


5.05 


2.6072 


3.064 


28.385 


133.995 


64.9 


1909 


4.74 


2.7326 


2.623 


34J34 


91 


158.158 


57.5 


I9IO 


4.99 


2.6307 


2.540 


37.378 


95 


169.91 1 


55.9 


191 1 


4.87 


2.6788 


3.098 


42.632 


132 


191.042 


69.1 


I912 


4.92 


2.6586 


2.616 


49.342 


129 


220.441 


58.5 


I913 


5.04 


2.61 1 1 


2.433 


51,370 


125 


226.160 


55.3 


I914 


5.23 


2.5391 


2.293 


48.357 


III 


212.984 


^i 


I915 


5.21 


2.5465 


2.182 


50.438 


no 


225.274 


48.8 


I916 


5.03 


2.6150 


2.781 


58.570 


163 


266.116 


61.3 


Total 


5.00 


2.6268 


2.625 


415,978 


1092 


1871.927 


58.3 



Considering the limited number of deaths in each year the 
actual results approximate the theoretical results closely. In 
1907 and 1908 conditions were still somewhat abnormal follow- 
ing the insurance investigation. In 1914 and 1915 our mortal- 
ity was a little lower than the theoretical value of y, but these 
years were also a little abnormal on account of the European 
War and the consequent diminution in business. 

The following table shows the results for the individual years 
of the older period: 
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TABLE IX 





(1) 


(«) 


(3) 


(4) 


(s) 


(6) 


(7) 


Year of 


Value 


Theoretical 


Actual 




Actual 


Expected 




Issue 


ofz 


Value of 7 


Value of y 


Exposures 


Deaths 


Deaths 


Ratio 


1893 


2.71 


4.546 


4.282 


34.083 


146 


153.591 


95.0 


1894 


3.30 


4.211 


3.979 


36.697 


146 


165.100 


88.5 


1895 


3.03 


4.361 


4.160 


36,279 


151 


165.889 


91.I 


1896 


2.84 


4.470 


4.839 


34,126 


165 


157,558 


104.8 


1897 


2.93 


4.418 


4.492 


37.363 


168 


170,408 


98.6 


1898 


2.84 


4.470 


4.952 


28,265 


140 


132.398 


105.7 


1899 


2.83 


4.476 


4.946 


46,924 


232 


215,404 


107.9 


1900 


2.99 


4.384 


4.529 


52,082 


236 


235.220 


100.5 


I901 


3.13 


4.305 


4.415 


61,375 


271 


273.265 


99.2 


1902 


3.22 


4.255 


3.781 


68,541 


259 


297.192 


87.0 


1903 


3.30 


4.21 1 


4.287 


74»375 


319 


317.467 


100.5 


1904 


3.58 


4.059 


3.953 


82,729 


327 


353.730 


92.2 


Total 


3.13 


4.305 


4.316 


592,839 


2560 


2637.222 


97.1 



In this table the force of selection, a, » 1.78 instead of 1.97 
as in tables 7 and 8. It was there explained that the selection 
in the earlier period was less careful than in the recent period. 
This is shown in a general way by the fact that in the earlier 
period the total disapprovals amounted to 10.34% ^^ ^^^ 
applications while in the later period these amounted to 
14.41% of the applications. 

I trust that with these explanations the fit of the theoretical 
equation to the actual figures will be granted. I would like to 
continue the research into the second and subsequent years, 
but our President has just said that the manuscript must be 
handed in now, in order to be printed for this meeting. If any- 
one can find a better equation or make a closer fit, he will be 
heartily welcomed. 

Let us summarize our conclusions : 

(i) There is a distinct correlation between the percentage of 
risks ** Disapproved by Medical Examiners" and the mortality 
for the first and subsequent policy years. 

(2) This correlation is negative and therefore the mortality 
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becomes smaller as the percentage of '' Disapproved by Medical 
Examiner" becomes larger. 

(3) The correlation decreases with the dtiration of insurance 
but shows some evidence even up to the tenth policy year. 

(4) The correlation is not perfect even for the first policy 
year, for the Medical Examiner is only one of many factors in 
selection. Furthermore, he cannot be held responsible for a 
certain proportion of those deaths which are due to external 
causes and acute diseases. 

(5) In order to express the correlation in a general manner, 
Mr. John S. Thompson has suggested the following equation: 

y - u = (x» + k) a- * 

For definitions see page 46. 

Dr. Symonds — We are very grateful to Mr. Henderson for 
his review of my paper and personally I wish to thank him for 
his criticism. With the unerring instinct of the skilled mathe- 
matician, he put his finger on the one weak spot in the mathe- 
matical framework. Naturally I sought corroboration for his 
opinion that the correlation for the first policy year in the early 
period is sptuious. Mr. Thompson kindly worked out by a 
second degree equation this correlation which showed a cor- 
relation coefficient of — . 1 85 ± . 1 87. I then had it worked out 
by means of a new set of ordinates drawn against a graphic 
curve and the correlation coefficient by this method was — .057 
db .194. Both these coefficients corroborate Mr. Henderson's 
opinion that the correlation for the first policy year in the early 
period is spurious. I am glad that he went on to demonstrate 
that for policy years 1-5 together in that early period the 
correlation was excellent and not spurious but I am sorry 
that he stopped there. The correlation for the first policy 
year in the recent period is first class when subjected to the 
same treatment. Mr. Thompson fitted that to an equation 
of the second degree and Mr. Bliss fitted it to an equation of 
the third degree with the results as shown in the following 
table: 
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SBCOND DBGRBF GRADUATION 


THIRD DRGRBB 


GRADUATION 


Year 


(X) 

Disapproved by 


PirstVear 


± (r) 

Disapproved by 
Medical Exam. 


PirstVear 




Medical Exam. 


Mortality 


MorUlity 


1907 


4-53 


72.28 


4.53 


72.28 


1908 


4.72 


66.86 


4.81 


65.28 


1909 


4.«7 


62.41 


4.97 


61.25 


I910 


4.99 


58.94 


5.02 


58.05 


191 1 


5.07 


56.44 


5.02 


57.45 


I912 


5.12 


54.92 


4.98 


57.30 


I913 


5.14 


54.37 


4.96 


57.40 


I914 


5." 


54.79 
56.19 


4.97 


57.17 


I915 


5.07 


5.06 


56.04 


I916 


4.9« 


58.56 


5.26 


53.43 


Mean 
Deviation 


4.96 i: .0419 


59.58^1.201 


4.96 ±.037 


59.57 :«=I.I07 


.19 ± .02 


5.63 i: .849 


.I73:fc.026 


5.191^= .783 


Coefficient 










of 










Correlation 


-.997 


±.001 


-.979:«=.009 



The correlations given above are so nearly perfect that they 
are almost too good. It really seems, however, as though the 
first year mortality and the "Disapproved by the Medical 
Examiner*' bend together in inverse harmony in this recent 
period. Furthermore Mr. Bliss submitted the policy years 
6-10 together in the early period to a second degree equation 
and determined the coefficient of correlation to be —.495 
.161. This is even better than the previous results on a rec- 
tilinear basis, for the coefficient is more than three times the 
probable error. Altogether there is a definite correlation in the 
early period between the "Disapproved by Medical Examiner" 
and the subsequent mortality. The correlation for the first 
policy year in the early period is xmdoubtedly spurious, as Mr. 
Henderson has shown. It seems reasonable to suppose that 
this may be due to paucity of data on both sides in the early 
period and that when the data have accumulated enough to 
correct this, the correlation becomes evident and reliable, as 
Mr. Henderson has demonstrated for the policy years 1-5 
taken together. 
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I think that after this extensive analysis no further question 
can be raised as to the fact of a substantial inverse correlation 
between the "Disapproved by Medical Examiner" and the 
mortality of the first and subsequent years. Mr. Henderson 
raises the point whether this correlation signifies cause and 
effect, and shows that an increase of the disapproved of o.i% 
would increase the mortality to 2147% of the expected. This 
sounds terrific but he overlooks the fact that these risks are not 
"border-line cases as he assumes. On the contrary they are 
physically and organically defective, and have been rejected 
by the Medical Examiner outright before the papers leave his 
bands, and his view is finally endorsed by the Medical Depart- 
ment. Let us apply Mr. Henderson's reasoning in detail. 
For the year 1916 there were 85,217 applications and 0.1% 
of these amounts to 85. The exposures were 58,737, the actual 
deaths were 157, and the death rate was 2.67 per 1,000. As 
this is in the recent period, which has been proved to have an 
excellent correlation, the regression of y = — 27X. As the 
mean of the disapproved for this period is 4.96, a percentage 
of 5 among the disapproved corresponds to 58.50% mortality 
and a percentage of 5. i correspond to 55. 80% mortality. Then 
this additional one tenth per cent, ought to show a mortality 
of 26.21% of the expected according to Mr. Henderson. Now 
the expected deaths in that year were 4.5 per thousand by the 
Medico-Actuarial Table. We, therefore, multiply together 
.085 X 4.5 X 26.21 = 10.02. Out of the eighty-five rejected 
applicants therefore 10.02 are supposed to have died during 
the year following their rejection. Does that seem an excessive 
number out of 85 persons who were actually rejected by a 
medical examiner at the beginning of the year for physical 
defects such as pulmonary tuberculosis, heart disease, high 
blood pressure, diabetes, etc.? These are not border-line 
cases nor is it necessary to assume that any of them are 
fraudulent. Some of them might be semi-fraudulent in the 
sense that an applicant might have suppressed some of his 
previous history and only very skillful physical examination 
brought the real facts to light. Altogether they are bad 
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risks, whom a medical examiner has rejected outright for good 
reason. 

Mr. Henderson also criticizes Mr. Thompson's equation on 
the ground that the first one per cent, of disapproved would 
show a mortality of 297. per thousand. From table 4, one 
per cent, of the exposures is 4159 and on this basis 1235.22 
out of that number should die in the following year. This 
seems a very reasonable number when we reflect that this first 
one per cent, of rejected would be composed of these who were 
tmmistakably ill. The following table shows the deaths that 
actually occurred in the Registration Area of the United 
States in the year 191 1 from certain causes, the age-distribution 
being that of the entrants in the Mutual Life Insurance 
Company as set forth in Table 4. 





Mutual Life 
1907-19x6 


EXPBCTBD DBATHS FROM 


Total 
Deaths 


Ages 


Tuberculosis 


Apoplexy 


Cancer 


Heart- 
Disease 


Bright's 
Disease 


15-19 
20-24 

25-34 
35-44 
45-70 


30.431 

78,341 

150476 

100.31 1 

56,418 


35.09 
147.28 

327.74 
229.11 

109.39 


29*89 
93.89 


3.28 
21.10 

58.79 
122.27 


20.06 

62.44 

90.98 

160.40 


3.26 

12.93 
48.60 

I26.'88 


47.00 
186.21 
472.31 
483.70 
612.83 


Total 


415,977 


848.61 


139.53 


206.17 


341.15 


266.60 


1,802.05 



These five causes above account for one and a half times the 
deaths required by Mr. Henderson. In fact tuberculosis and 
heart disease show 1189.76 deaths, nearly as many as the 
required deaths. He then goes on to say that the tenth one 
per cent, of those rejected — the term is a little awkward but 
understandable — ^would show nearly double the mortality 
expected by the M. A. Table. Again it must be emphasized 
that these rejected cases are bad risks, so bad that a medical 
examiner has actually disapproved them. Undoubtedly the 
defects of the tenth one per cent, would be found only by a very 
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skillful examiner but that would not diminish their importance 
or significance. 

Dr. Dwight takes a small clause out of one sentence and 
then preaches quite a sermon on that. It reminds one a little 
of the atheist who endeavored to establish his disbelief by 
quoting the latter clause of the first verse of the 14th Psalm but 
was finally subdued by his opponent who quoted the opening 
clause. Dr. Dwight then imagines that the low mortalities 
are due to overselection, as he calls it, but let me assure him 
that these mortalities represent the entire business of the Mu- 
tual Life in the United States and Canada for each of the years 
mentioned measured according to the mortality table and 
methods used in the Medico-Actuarial Investigation, except in 
the few cases where certain agencies are mentioned, some of 
which are bad and others good. 

It is not at all stuprising that companies which issue sub- 
standard policies do not place much confidence in the medical 
examiner's opinion on the insurability of a risk. I quite agree 
with Dr. Rockwell's views and the reasons therefore. We 
have found that by training all our medical referees, who 
ntunber 63, at the Home Office, they are able to pass some of 
their acquired knowledge to the field examiner by correspond- 
ence, personal interviews, etc. The method seems to have 
succeeded very well if we may judge by the results in the last 
fifteen years on our mortality. 

Without Mr. Thompson's help the latter part of my paper 
would be non-existent for it depends upon the equation which 
he suggested. In regard to this he wishes me to say : 

"The average mortality rate of 8.5 per i ,000 was derived by 
applying the rates of mortality according to the United States 
Life Tables, 1910, to the 'Exposed to Risk,' as explained in 
the paper. It is, therefore, the mortality in a large sub-group 
of the general population distributed as to age in the same 
manner as the instu-ance in question. It was assumed that in 
a random selection from the population, the United States 
Life Table, 1910, q x would be experienced; the formula was 
devised to measure the effect of different degrees of selection 
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as applied to such a group. The selection experienced by an 
insurance company of course differs from that dealt with here 
inasmuch as it is applied to the group applying for insurance. 
Under the selection exercised by Industrial companies, the 
resulting mortality is considerably higher than that among the 
general population as is evidenced by the high rates shown in 
the Standard Industrial Table. 

"There is no doubt that Mr. Henderson's formula is a much 
more general statement of the case." 

While further study may modify the mathematical value of 
the correlation and the equation, it seems to be established 
that: 

I — ^There is an inverse correlation between those risks which 
are disapproved by the medical examiner and the mortality. 
As the one increases the other diminishes, within a certain 
range, and a duration probably of ten years. 

2 — This correlation is causal, though perhaps not to the full 
extent indicated by the coefficients. 

3 — ^There is great value to the Company in educating its 
medical examiners, for the greater their skill and knowledge 
in insurance selection, the better is the protection to the 
Company. 

DISCUSSION 

Mr. Henderson — The subject of Dr. Sjrmonds's paper is one 
of very great importance to all of us and I am very glad to have 
had an opportunity to study it and to hear the discussion. 
While the remarks which I shall present are largely confined to 
the mathematical, or rather statistical, aspects of the paper, 
those aspects cannot be satisfactorily treated without some 
consideration of the subject matter which is subjected to 
analysis. Under these conditions I wish, in advance, to crave 
your indulgence where it may be necessary to touch upon the 
medical aspects of the question. 

In the first place it may be well to point out that while a 
significant correlation may in general be considered as evidence 
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of a causal relation between the two variables, that relation is 
not necessarily one of cause and eflFect, but may be one of 
common cause. If, however, the relation between the two 
variables is not direct, their mutual correlation is less than that 
of either with the common cause connecting them. It is in 
fact theoretically the product of the two so that, for example, 
if they have correlations .8 and .9 respectively with the com- 
mon cause their mutual correlation would be .72. If therefore 
we reject the hypothesis of a relation of cause and eflFect, we 
substitute that of a still higher degree of correlation of each 
with some possible common cause. Where, however, the first 
hypothesis leads to results in conflict with known facts or is 
otherwise inadmissible we may be forced to reject it as a com- 
plete explanation of the facts and resort to the second as at 
least a partial explanation. 

The results arrived at in the investigation of the correla- 
tion between the disapprovals by the medical examiners, in 
the sense of adverse recommendations concurred in by the 
Medical Directors, in successive calendar years and the rates 
of mortality among the accepted lives are somewhat startling, 
not so much in nature As in degree. 

An examination of the data and graphs suggested that the 
apparent correlation might be to a large extent sptuious and 
due to the concurrent secular changes occurring in the two 
elements. The figures for the issues of the years 1893 to 1904 
inclusive were accordingly submitted to a closer analysis. Sec- 
ond degree curves were fitted to the percentages of disap- 
proval and to the first year mortality percentages and the 
correlation between the departures from the graduated values 
investigated. This modification reduced the standard devia- 
tion of the disapprovals to .146 instead of .243 and that of the 
mortality percentages to 5.167 instead of 6.51 1, and the corre- 
lation coefficient came out —.140 instead of —.563. As this 
coefficient was numerically but Uttle in excess of the probable 
error, it seemed at this stage as if the surmise had been verified. 
A similar process was, however, applied to the mortality 
percentages for the first five years combined and in this case 



Digitized by 



Google 



Discussion— Medical Examiner's Opinion 59 

the standard deviation of the mortality percentages came out 
4.446 instead of 6.002 and the coefficient of correlation —.701 
instead of —.853, thus showing in this case a qtdte significant 
degree of correlation about thirteen times the probable error. 
In fact if we worked out the equation of regression of the 
mortality on the disapprovals it comes out for the revised 
figures y = —21.3 x as against y = — 21.1 x from Dr. Sy- 
monds's figures showing an almost uncanny agreement. For 
the first year mortality percentages the revised equation is 
y = —5.0 X instead of y = — 15.1 x showing in that case a 
very substantial reduction. 

On the whole, therefore, we must conclude that the corre- 
lations brought out in the paper are to be considered as signifi- 
cant. Before concluding, however, that they mean a relation 
of cause and effect to the extent indicated, let us investigate 
some of the consequences which would follow from that 
hypothesis. 

The average percentage of disapproved by examiner was 
3.06 and the average mortality percentage loi.oi for the first 
five years. Assuming then Dr. Symonds's coefficient — 21.1 
as representing the regression we see that to 3% of disapprovals 
would correspond a mortality of 102.28% of the expected and 
to 3.1% would correspond a mortality of 100.17% of the ex- 
pected. If, however, the inclusion of an additional one tenth 
of one per cent, among those approved increases the average 
mortality from 100.17% to 102.28% it follows that the mor- 
tality of that one tenth of one per cent, must be approximately 
2147% of the expected. It seems impossible to believe that 
this represents the mortality to be expected among those 
border-line cases which are sometimes approved and sometimes 
disapproved when it is remembered that there are whole 
classes of risks considered worse than those border-line cases 
and unquestioningly disapproved for standard insurance which 
nevertheless when insured on the substandard plan present 
an actual mortality less than 200% of the expected. 

Applying a similar analysis to the graduated series exhibited 
in Table 6, it would appear that the death rate per thousand to 



Digitized by 



Google 



6o Thirty- First Annual Meeting 

the expected the first year amongst the first one per cent, dis- 
approved would be 297.0 per thousand, among the second one 
per cent. 124.6 per thousand, among the fifth per cent. 45.5 per 
thousand and among the tenth per cent. 8.7 per thousand or 
nearly double the expected mortality by the M. A. Table. 

The facts brought out in the paper appear, therefore, to 
establish a higher degree of correlation than can be accounted 
by a simple and direct relation of cause and effect, imless 
possibly the fluctuations in the percentages of disapprovals 
represent fluctuations in efficiency in detecting and eliminating 
fraudulent cases. In order to see if it might be due to some 
cause outside of the company and applying to all companies 
alike, I worked out the correlation between the first year 
mortality percentages of the Mutual Life as given by Dr. 
Sjrmonds and those of the Metropolitan Life as given by Mr. 
J. D. Craig on page 253 of the May, 1920, number of the 
Transactions of the Actuarial Society. For the eight-year 
period 1897 to 1904 inclusive, the correlation came out .282 
and for the ten-year period 1907 to 1916 it came out .260. 
It would thus appear that we are not likely to find a cause 
outside the company sufficient to accotmtfor the facts brought 
out. 

With regard to the formula used to express the connection 
between mortality and disapprovals it appears to be in form 
well suited to the purpose. There are only a few slight criti- 
cisms which may be offered. The first relates to its use. I 
would not have attempted to bring under a single law, figures 
representing the experience of different agencies over the same 
period and those representing the experience of all agencies 
combined analyzed by year of issue. The causes operating 
would appear to be substantially different in the two cases. 
With regard to the form of the equation itself a more general 
form such as ( k + Ix + mx*) a"^ would appear desirable. 
Possibly this was tried out and it was found possible to simplify 
it by putting zero for 1 and unity for m. It does not seem 
necessary, however, that when x becomes equal to zero the 
equation should give a rate of mortality equal to that expected 
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according to the general population table. The mere fact that 
a selection is known to be made will prevent many of the worst 
lives from applying at all so that a lower rate of mortality 
would appear to be admissible as the limiting value. 

Mr. Thompson — It was with considerable hesitation that I 
tmdertook to make any remarks before this Association, but 
the subject matter of this paper was so inviting that no actuary 
could reasonably decline, and my remarks will be confined to 
those of a general nature. In the past it has, I think, been too 
often felt that Medical Directors and Actuaries spoke different 
languages. Now, on the contrary, we are increasingly con- 
scious that the special phases of knowledge of the doctor and 
of the actuary are complementary rather than exclusive, and 
it is not unconunon for the actuary to write in an unostenta- 
tious way of medical impairments, though perhaps in terms 
less vivid than that which is at the command of the physician, 
and for the doctor to apply to his problems the most advanced 
statistical treatment. By a curious coincidence, Mr. Arthur 
Hunter, Chief Actuary of the New York Life, will read next 
week at the meeting of the Actuarial Society of America, a 
note with a medical flavor on " Is the ' Average' the Same as the 
' Normal ' for Weight and Blood Pressure ? " and to-day we are 
giving thought to Dr. Symonds's analyses of the statistical 
relations between first-year mortality and the medical ex- 
aminer's action. With reference to this latter paper now be- 
fore us there is no doubt that some future readers of the 
Proceedings of the Medical Directors' Association will pause 
and glance surreptitiously at the title of their volume in order 
to assure themselves that they have not strayed into the Journal 
of the Royal Statistical Society or a number of Biometrika. 

A moderately careful reading of this scholarly paper will not 
fail to reveal that my contribution to the development of this 
subject is distinctly nominal. The curve which Dr. S3rmonds 
has used merely appeared to be one possessing in general the 
character necessary for the piupose in hand; and credit for the 
testing and fitting is, of course, his. Unfortunately it is not 
safe to assume that the designated relation exists beyond the 
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limits of observation, although it must be admitted that over 
the very considerable range of the experience, the constants 
have been determined in such a manner that the adherence of 
the theoretical curve to the actual facts is quite satisfactory. 
It was intentionally assumed that as x approached zero, y 
would approach the general mortality among the population. 
It is true that the knowledge of the existence of selection will 
defer the worse lives from applying, but, on the other hand^ 
many of the best Uves are indifferent and the actual result is^ 
of course, problematical. 

It must be remembered that variables may be uncorrected,, 
but by no means independent. The coefficient of correlation 
like an average or a measure of dispersion only crystallizes 
into easily comprehensible form one very particular phase of 
the facts on wUch it is based and the real difficulty arises in 
the interpretation of the coefficient when obtained or rather in 
the consideration of it in relation to other circumstances. 
First-year mortality or the general mortality is complex and 
the product of many influences, both immediate and remote. 
In addition to there being the censorship of the company in 
the person of the medical examiner, which is probably the 
most positive influence, the mortality of a company may be 
said to be governed by (i) the mortality of the general popula- 
tion, (2) the character of the sampling which is performed by 
the agent, (3) the nature of the circumstances which affect 
the character of the lives presented exclusive of the selection 
made by the agent; these latter influences would be largely 
economic and those conditions which affect the proportion of 
clients which the agent is able to bring to the point of being 
examined will vary greatly from time to time; it is, therefore^ 
not unreasonable to suppose that there may be correlation 
between first-year mortality and the proportion of Uves inter- 
viewed by the canvasser to which he is ultimately able to sell 
policies. Furthermore, the dependence may extend to the 
state of trade or even to weather conditions not to mention 
others which are still less capable of measurement. And the 
mere quantity of business submitted may have a very direct 
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bearing. In any case, the value of a coefficient may be consist- 
ent with a certain hypothesis, but on the other hand it may be 
equally consistent with others and there is required not only 
care and judgment for the deduction of conclusions and for the 
discussion of possible theories, but also thorough knowledge 
of the facts in all other possible aspects. 

It is distinctly valuable to have the relation between the 
medical examiner's opinion and the resulting mortality reduced 
to concrete form. Whatever may be the many-sided signifi- 
cance of this remarkable correlation, it is certain that any 
radical change, intentional or otherwise, in the functioning of 
the selection — machine, would in time be reflected in the size 
and sign of the correlation — coefficient. Its relative value, 
then, is considerable. 

There is no doubt, from the analyses presented, that what is 
virtually being measured is the consistency of treatment of 
border-line risks. At one epoch in a company's history the 
"declined by examiner" is small and the rate of mortality 
high; after a change in the company's policy regarding accept- 
ances, a larger percentage is declined and the mortality be- 
comes more favorable. Since the great proportion of lives 
applying for insurance are either readily acceptable or clearly 
unacceptable, the difference must arise from more strict treat- 
ment of those minor impairments which enter largely into the 
constitution of those so-called ** doubtful " cases; in the present 
investigation results indicate that the "tightening-up" process, 
that of raising the company's standard, has been fairly success- 
fully carried out. Mr. Henderson has pointed out that on the 
basis of the relation derived in the paper the difference between 
the mortality in the first five years when 3% is declined and 
that which results when 3.1% is declined is such that the 
mortality implied among the additional 0.1% is over twenty 
times the expected. This is large and whilst it is not impossi- 
ble, it is evident that the relation between the two variables is 
not as direct as the linear equation of regression would indicate 
or possibly that the additional admissions are not all so-called 
border-line cases. 
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It may be pointed out that the question: " Do you without 
reservation recommend the applicant for insurance?" has no 
particular significance in case of the company which writes 
substandard business. It contemplates only the issuance of 
one class of insurance, the level of which standard is in a 
general manner comprehended by the examining physician. 

Incidentally, the author has painted the way to an absolute 
means of measuring the efficiency and judgment of an exam- 
iner, and therefore of comparing the individual results attained 
by a group of examiners. In the paper, comparison is made 
between what is designated the "force of selection" for two 
different periods, with all the attendant differences which that 
involves. In the same manner it would be possible to compare 
the selective powers of two examiners at the same or different 
times, in the same or in different localities, due attention being 
given to the fixing of appropriate constants depending on the 
lives examined in each case. The advantage is that the meas- 
ure would be, in a sense, absolute and to some extent removed 
from the effect of varying conditions. In a similar way, the 
action of the same examiner could be tested from time to time, 
and its uniformity of adherence to standard examined with a 
view to determining whether the examiner is, with the passing 
of time, taking a varying attitude toward the risks presented 
to him. A serious requirement for such investigation would be 
the existence of a sufficiently large body of experience in each 
case. 

In conclusion, I think I may safely say that both the 
Medical Directors Association and the Actuarial Society are 
indebted to Dr. Symonds for blazing the trail to a new point 
from which to view the question of selection. 

Dr. Dwight — Mr. President and Gentlemen, — ^An invitation 
to discuss one of Dr. Symonds's papers is always a compliment, 
but an invitation to discuss this paper was rather stimning. 
Fortunately, Dr. Symonds made it easier yesterday by ex- 
plaining that I was asked to discuss the paper because he 
thought I represented one of those companies which had a 
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great deal of confidence in the opinions of the medical 
examiner. 

In looking over Dr. Symonds's paper, I cannot but feel that 
the New England Mutual has a great deal less confidence than 
has the Mutual Life. We never have believed that our medical 
examiners were capable of doing our work, and one of the very 
essential parts of our work is to decide what points are import- 
ant, and what are unimportant. 

I see here the statement, " He knows what impairments have 
practically no influence on mortality, such as flat feet, cardio- 
respiratory murmurs, etc., and does not cumber his report 
with details of inconsequential trifles." 

One of the medical men in Boston, whom I have known for a 
great many years and who has examined for the Mutual Life 
for a number of years, told me that he "did not report heart 
murmurs unless he thought they were important; that he did 
not report albimiin unless he thought it was important." To 
my mind the company that considers these "inconsequential 
trifles" has much more confidence in the judgment of the 
medical examiner than we have. 

Of course, we are not particularly interested in flat feet, and 
there are other things in which we are not interested, but we 
do not consider that our medical examiners are capable of 
passing on purely Life Insurance medical questions. We re- 
quire that our men shall give us the facts and let us decide as 
to their importance. 

Another point, which I think I understand from the paper, is 
that these statistics are based upon accepted risks, not upon 
declined risks, and that the statistics, which we have here, 
represent not the opinion of the medical examiner, but the 
relative value of the opinion of the Home OfSce and that of the 
Medical Examiner. That is, these are cases which are not 
reconmiended by the medical examiner, but were accepted by 
the Home OfSce notwithstanding that fact. 

I think that most of us would be ready to accept the theory 
that our judgment was better, on our own subjects, than the 
opinion of the medical examiner in the field, and I am not sur- 
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prised at Dr. Symonds's results. I will not try, even if I am 
capable of doing it, to go into the methods of obtaining these 
results, because it seems to me that we have here another 
application of the same fact which we are constantly running 
across in all of our medical investigations; that is, that an 
extremely careful medical selection is capable, to a very large 
extent, of controlling the mortality which we would naturally 
obtain from a group where the general, or average, mortality 
is very high. 

I assume that Dr. Symonds would agree with me that, if the 
Mutual Life had accepted all of the cases which had been ad- 
vised against by the Medical Examiners and had taken them 
without any selection from the Home Office, his mortalities 
would have been very different. He has accepted compara- 
tively few of those cases which were advised against by his 
medical examiners, which means that Dr. Symonds has ap- 
plied to a large and important group almost an pverselection. 
These cases have been gone over with great care, and they have 
been taken when he knew that it was contrary to the advice of 
the men in the field, in whom he had a certain amount of 
confidence or he would not have appointed them, so that this is, 
to a very great extent, an overselected class. I do not like the 
term because it was not an unnecessary overselection. The 
term, overselection, naturally carries with it the idea of an 
tmnecessary selection. This was a necessary selection; a very 
careful and accurate selection; a selection made necessary by 
the fact that he was considering a group the mortality of which 
would be very high if it were not carefully selected. As a 
matter of fact he says, " Even if a risk is occasionally accepted 
in spite of it." That is, as I tmderstand it, in spite of the 
answer to the final question. 

Now the value of the opinion of the medical examiner will 
depend very much on what he is expressing an opinion. If 
he is expressing an opinion on the sounds which he hears and 
their interpretation, that value will not only depend entirely, 
or almost entirely, on the amount of his knowledge, his ex- 
perience, his ability, but also to a very large extent upon the 
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knowledge which the Home Office has of him. The value of 
the opinion of a medical examiner is worth almost nothing, 
tmless we know enough about him to give us confidence in his 
opinion as it is expressed. If he is expressing an opinion on the 
insurance side, as to whether a man with flat feet is a safe risk 
for insurance, or whether a man with a cardio-respiratory 
murmur is acceptable, it may be of some value. If, however, 
he is expressing an opinion as to the insurability of healed 
S3rphilis, I doubt if it has any value, not because he is lacking 
in the ability which we have, but because he is lacking in the 
opportunity to obtain the information which we have. We 
do not consider that the opinion of the ablest men of the 
country, as to the insurance hazard in a man who has had his 
gall bladder removed, is of any importance whatsoever. He 
does not know, that is all. Very few of us do, by the way, but 
we have a few facts in regard to it, and our judgment for our 
own company should be accepted without question, as com- 
pared with the opinion of any man outside. 

I am not going to take up the time of the Association further. 
This is a wonderful piece of work. I wish to call your attention 
to the fact that Dr. Symonds's results are not surprising, due to 
the fact that they represent, not a large class, but an extremely 
carefully selected class, overselected if you will, although I do 
not like the term, and that the value of these opinions depends 
upon the questions upon which the opinions are expressed, and 
upon your knowledge of the man, his ability, and your con- 
fidence in his work. 

Dr. Rockwell — In his usual masterly way, Dr. Symonds has 
again presented a most valuable contrabution to the records of 
this Association. It is particularly pleasing that he has used his 
Actuarial knowledge in analyzing a Medical problem of great 
importance to us all. The Actuarial part of his paper has 
been ably discussed by those competent to do so; hence, I shall 
confine my few remarks to the usages of my own Company, 
and our experience with and without a direct expression from 
the examiner as to the insurability of the risk. 
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Until about three years ago we asked the examiner whether 
he considered the applicant to be first-class, fair only, doubtful, 
or bad. For a long time it seemed that the greater number of 
cases we subsequently declined were recommended, more or 
less favorably, by the examiner. This was particularly true in 
reports coming from the smaller cities, or from the country. 
Even though the examiner reported an abnormality and ex- 
pected the risk would ultimately be declined, his recommenda- 
tion was likely to be that the risk was first class; so that when 
the local agent or the applicant learned of our adverse decision, 
the doctor could ** straddle" the situation very nicely by ex- 
pressing surprise, and saying that he had recommended the 
risk, but no doubt the people at the Home Office objected to 
the slight impairment it was necessary to record. 

The Equitable has what we are pleased to call "Medical 
Referees" residing in several of the larger cities. These men 
have been carefully trained at the Home Office and have 
knowledge of the way in which we desire a report to be filled 
out and information presented. In cases examined by them 
personally, or by our Home Office staff, their opinion may be 
of importance to us. 

More than twenty years ago, we began to write sub-standard 
business. Those of you who have had actual experience with 
this class of business will appreciate that changes in the ratings 
may be necessary from time to time as one's experience grows; 
so we find the Examiner, or even the Medical Referee, is not 
always able to forecast just what final disposition may be 
made of the application before him. We noticed that while 
the doctor might not recommend the case as first class, or even 
fair, he perhaps would say, " Good for sub-standard," which in 
his opinion, might cover a "multitude of sins." 

We were finally led to the conclusion that, after all, what we 
desired most were the exact facts as to the conditions discov- 
ered by the examiner reported to us in a careful and definite 
way. To this end we designed quite a good many circular 
letters, covering such points as lungs, heart murmurs, urine, 
habits, general appearance, blood pressure, etc. A supply of 
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these letters, or supplemental reports is in the hands of our 
Medical Referees and principal examiners, so that when an 
abnormality is discovered, the doctor can fill in acctirately the 
appropriate blank and forward it with his examination. In 
smaller cities, and in the country, we send requests for this 
additional information from the Home Office, on receipt of the 
papers there. In addition to this, we issue circulars, on one 
subject or another, to onr examiners two or three times a year. 
This serves to keep them in dose touch with the Home Office. 

It is our custom to send a Medical Director to outlying 
points several times a year, especially to places from which we 
are getting a considerable amount of business, in order to meet 
our doctors personally, and we try at the time of our visit to 
indicate to them the way in which we like to have our examina- 
tions made. I believe that 80% of our applicants are examined 
by physicians personally known to us. 

Then, too, we have several Traveling Medical Inspectors, 
who go through a state at a time, removing undesirable ex- 
aminers, appointing new ones, and giving the latter instruc- 
tion as to our rules and methods concerning the making of 
examinations. 

Our Medical Blank has been gone over time and again and 
we feel, with all due modesty, that the one in use at the present 
time is quite efficient and serves both legal and medical pur- 
poses very well. For several years we have been selecting our 
risks by numerical ratings, so that if all the facts are given to 
us by an examiner, we are not, at present, as deeply concerned 
regarding his personal opinion of the risk as we were formerly. 
And, moreover, it is our belief that the examiners are very glad 
to be relieved of the necessity of placing their opinion on the 
papers. If the applicant or agent talks it over with him later, 
the doctor can state, "Why, I put down only the conditions 
revealed by my examination and left the ultimate action to 
those at the Home Office." In view of the many checks we 
have, and our apparent ability to arrive at the true facts 
satisfactorily, we are, so far, very well pleased with the change 
we have made. Furthermore, if the doctor really feels that he 
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wants to report something additional, there is a space on the 
blank which he is permitted to use. As a matter of fact, it 
seems to us that we get more information, and with much less 
delay, than when it was his custom to forward a confidential 
letter relating some adverse feature, which he hesitated to 
explain fully in the examination. 

Dr. Toulmin — Mr. President and Gentlemen: We all 
appreciate this splendid paper which, like all of Dr. Sjmionds's 
contributions, is thorough and profound. I shall discuss only 
two of the phases of the question. 

As to the disposition of the completed medical examination 
I think we will have a larger or a smaller percentage of cases 
not reconmiended by the examiner, other things being equal, 
as we do or do not allow agents to handle the completed ex- 
aminations. I wish to ask all of those who believe it is best 
to have the examination paper as completed by the examiner 
sent direct to the Home Office and not go to the agent, to stand. 
I am going to ask those to stand who allow their papers to be 
handled through the soliciting agent. (Standing vote taken.) 
It is evident that the majority favor the former method. 

The other phase of the question is that referred to by Dr. 
Rockwell as to instructing our examiners with the desires and 
wishes and rulings of the Medical Department. If the exam- 
iner in the field knows something about the selection of risks 
he will often not recommend an applicant, whereas an exam- 
iner with only general medical knowledge — ^in other words, the 
average examiner — ^will recommend the same risk, with or 
without, qualifications. 

The practical point that I wish to bring out is, "What is 
the best way to teach examiners the viewpoint of the Home 
Office?" 

In our Company we send leaflets to our examiners from time 
to time; for instance, a leaflet on the technique of blood pres- 
sure; another on the technique of the analysis of the luine; 
another on overweight and underweight, etc. These are always 
sent with our book of instructions to our newly appointed 
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examiners (such books, as we all know, often find their way into 
the waste-paper basket before they are read and digested). 
Then from time to time every active examiner gets these 
leaflets with his pay check. I think we have accomplished good 
results. We have other leaflets to which I have not referred. 
They are all thoroughly practical, simple, and as short as we 
can make them. It is our hope that they will be read even by 
the busy coimtry practitioner. 

Usually too, when we find that an examiner is lacking in his 
method of taking blood pressure, or of tuine examination, or 
careless in his family history record, we lay additional stress 
on the importance of proper technique and full details in a 
letter which accompanies the leaflets. 

Dr. J. Allen Patton — The value to be given the field or local 
Medical Examiner's opinion of cases that he is called upon to 
examine has always been a debatable question in the minds of 
the executive management of life insurance companies. 

Life insurance was conducted without medical examinations 
in its earliest years and some companies at the present time 
are considering a return to that practice to a greater or less 
extent. 

Medical examinations and Medical Examiners' opinions 
have been found valuable and always will be for certain classes 
of applicants and certain kinds of policies. 

Group Insurance differs from a broadcast insurance of every- 
one without medical examinations, for it is applied to selected 
bodies of persons united tmder a conmion bond of employment 
and usually written where some selection has been made based 
upon the physical fitness of the employees for the occupation 
in which they are engaged. 

Medical Examiners record the applicant's personal and 
family health history, the applicant's physique and the results 
of a physical examination in accordance with the blank of the 
company for which the exami!nation is being made. 

Every Home Ofl&ce reviewer of medical reports recognizes 
that there is a difference in his dependence upon the statements 
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made by the different field examiners with whose work he has 
become familiar. Necessarily the view and opinion of the field 
and Home OflBce medical man must frequently differ regarding 
the insurability of an applicant, as the latter has to take a more 
comprehensive view of the case. A life insurance examiner's 
experience teaches him that while physical defects must be 
noted and described, yet text-book and pure physical standards 
are rarely found and that they must be compensated for by 
practical every day conditions that enable an individual to 
live normally and continue to follow a regular occupation. 

The field Examiner's rating of his cases as "First-class," 
"Average," or "Poor" will depend upon his personal opinions 
as modified by the results of his examinations and whatever 
instructions he has received from the Home OflBce of his 
company. 

We have made no calculation of our Home OflBce action on 
cases rated "Poor" by our Examiners, but it is our cardinal 
rule not to take action for or against any case rated "Poor" 
unless the Examiner has fully stated his reasons for such a 
rating. Further investigation of cases of this type has rarely 
brought about favorable rating and action in those received 
from experienced Examiners, but, on the other hand, the re- 
ceipt of more complete or supplemental reports from exper- 
ienced Examiners has enabled us to clear up and approve some 
applicants that would have been declined upon the reports of 
new or inexperienced Examiners. 

Studies of the mortality experience, based upon the Ex- 
aminers* reports, should be carried out more definitely than is 
the general practice, and it is believed that this would be of 
enough value to warrant the incidental time and expense. The 
calculations made by Dr. Symonds would require more time 
and study than I have been able to give them since the copy of 
his paper came into my possession ; hence I am not in a position 
to make any appropriate comments upon them. 

A study of the results of trained Examiners with the exper- 
ience of the Referees of the Mutual Life could hardly be com- 
pared with that of the average field Examiner, but the work of 
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both classes of Examiners should be followed to enable the 
Home Office to judge more accurately and definitely the value 
of an Examiner's services. Such studies, as this of Dr. Sy- 
monds, show us that there are many fields in our own branch of 
the business that we could follow with advantage to our com- 
panies and to ourselves. 

Dr. Weisse — I think we have all appreciated Dr. 
Symonds's paper very much. It is on a par with the 
ones which he has presented before, and very valuable 
both from a medical and an actuarial standpoint. 
We thank Dr. Symonds very much for his contribu- 
tion. 

Dr. Willard's paper on "The Need of General 
Education in the Matter of Public Health," is a very 
timely one. As I have already said, I feel that the 
time has come when this Association must step out 
and take a stand with the associations that are doing 
their best to educate the public along hygienic and 
sanitary lines, and to assist them, if necessary in 
legislative matters. 



ON THE NEED OP GENERAL EDUCATION IN THE 
MATTER OP PUBLIC HEALTH 

By Thomas H. Willard, M.D. 
Medical Director, Metropolitan Life Insurance Company 

The History of Htiman Error has many times been written, 
but with the passing of time there is always the need for a new 
edition to bring the subject thoroughly up to date. 

In the many books that have been published there have not 
been any references to life insurance, as such, though many are 
the allusions to methods of prolonging life, curing disease, 
foretelling the future, and gaining Heaven by means widely 
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various, extending from the ignorant superstitions of the 
untutored savage down to the mass of present-day fads, 
harebrained systems of thought, and illogical asstunptions 
which form the bases of elaborate cults bewildering the 
thoughtless and retarding to some extent the march of 
intelligence. 

We can remember when the "Blue Glass" craze surged 
over the country and engaged the attention of the mind of the 
public which now seems to be occupied unwisely with the study 
of "ouija" boards and spiritualistic manifestations. 

It is not proposed to entunerate all these aberrations nor 
to supply the missing chapter in the list of credulities which 
have marred the progress of humanity but to tell of some of the 
suggestions and offers of aid in selection which the medical 
department of a life-insurance company receives from thor- 
oughly tmqualified laymen, many of them sincere though 
ignorant, more with itching palms and a desire to benefit 
humanity for a definite fee per head, many fools and some 
whose sanity might well be questioned. 

Doubtless other companies receive similar communications 
but it would seem that the company I have the honor to serve 
has been favored more than the others represented in this 
Organization because for so many years it has been 
prominently identified with welfare work among its policy 
holders, field and Home Office force, and the general public, 
and of this curious collection which has drifted into our office 
in the last thirty years we will make a few selections — many 
would be amusing if they were not almost pathetic. 

Over twenty years ago we received from a very great 
astrologer, who, however, modestly claimed only the simple 
title of professor, and be it said resided in Hoboken, New Jer- 
sey, the offer to cast the horoscope of every applicant for insur- 
ance. He pointed out to us the ease with which our selection 
could be made, how we could secure a phenomenal mortality 
experience by refusing to accept those who would not live out 
their expectation of life. The fees he asked for this service 
would have given him nearly two million dollars a year. 
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Consumption and cancer are the subjects discussed in the 
majority of cases and doubtless many of our correspondents 
did succeed in deluding some poor unfortunates. Some of the 
specifics were represented as having been handed down through 
several generations in the family of our correspondents while 
others were the unaided inventions of men engaged in the 
perfectly respectable occupations of bookkeepers, painters, and 
fire-insurance agents. 

A short time after our Sanatoritun at Mount McGregor had 
been inaugurated, we received an offer from an individual who 
was "shure" he could eflfect more ciu-es than any man living. 
He signed himself as, ** Professor of the True Method of Heal- 
ing the Sick." 

Another example is interesting because it claims to explain 
the manner by which the desired result is accomplished. A 
woman who described herself as a small wage earner and aged 
74, sent us an eight-page letter to set forth a formtda for the 
cure of constunption as follows : " Prevention and Cure. New 
Life for Constunptives and Others. Egg nog de Luxe. Pure 
Food Tonic. Formula: Dose for Adults. Beat up well the 
yolk of a new laid egg in three large tablespoonfuls of Rose 
water, one teaspoonful of Orange flower water, one tablespoon- 
ful of honey and one tablespoonful of white syrup. Mix well 
with a teacupful of warm (not hot) milk. Grate some nutmeg 
on it. Drink every morning fasting until ciu-ed. After taking 
the tonic patient should sleep for an hour or two before taking 
other food. Reason. In the after fast is the 'secret* of the 
cure. The germs have been fasting long. A dainty feast is 
served to them. They need time to enjoy its deliciousness 
but they are voracious gluttons and hog-like pitch right in and 
gorge until they burst so every dose diminishes their ntunbers 
to the great betterment of the patient." 

Infantile Paralysis and influenza were the subjects engaging 
the attention of large ntunbers of correspondents during the 
epidemics which we remember as of recent occurrence. In 
connection with this we might say that although we have 
many times been brought to book by self-appointed critics for 
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conducting a Sanatorium and ignoring the wonderful specifics 
which our correspondents offered to us, we have never received 
any expostulations from those who call themselves anti- 
vaccinationists though we have at all times cooperated with 
the authorities urging the use of vaccination against smallpox 
and inoculation for typhoid fever. 

Another "Professor" proflfers his services to us as a "lon- 
gevity expert" whose system seems to be reliance on the "laws 
of health physiologically under medical men and psychologi- 
cally under men who recognize that the brain builds the body 
and determines how long we are to live." He tells us that 
people are so different that he must apply the laws after a 
"scientific analysis of character." 

Prolongation of the lives of policy holders will result from 
the instruction of the insured in the means of "counteracting 
the deadly effect of a disorded splanchnic nerve" so we are 
informed by a gentleman who wantsnis to give him $600 or $800 
to publish a book. 

Notwithstanding the steady progress made in the knowledge 
of disease and its treatment by many scientific students, many 
ridiculous assumptions have been made by unqualified people 
of no experience ajid one of the most surprising is that known 
as " Chiropractic." Most of us have known very little about 
it until recently. In some localities the daily papers have 
been filled with advertisements of various "Chiropractors" 
and we have received from a City in the West the offer of an 
enthusiast to instruct all our examiners in the principles of the 
science. Once in a while a perfectly good chauffeur, or a 
skilled carpenter of whom we had knowledge, would disappear 
from his usual hatmt and reappear after six or eight weeks as a 
full-fledged "Doctor of Chiropractic." 

Recently in connection with a death claim submitted by my 
Company was the certificate of one of these practitioners to 
the effect that the deceased had received " Chiropractic adjust- 
ments " for pernicious anaemia during a period of three months. 

The following extract from the Weekly Bidletin of the 
Department of Health of the City of New York of June 5, 1920, 
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gives probably the latest and most complete description of this 
surprising philosophy of disease and its treatment: 

"Chiropractic" Legalized in Jersey 

** Members of the medical profession have long been at a loss 
to know just what 'chiropractic* is. They know what 'chiro- 
practors* are, but 'chiropractic' — that has been a mystery! 
It remained for the Senate and General Assembly of the State 
of New Jersey to elucidate. An Act to Regulate the Practice 
of Chiropractic recently signed by the Governor of New Jersey 
gives to a palpitating medical world this vital information. 
Here is the opening paragraph of the act: 

** Definition of Chiropractic : The term chiropractic when used 
in this act shall be construed to mean and be the name given 
to the study and application of a universal philosophy of biol- 
ogy, theology, thesophy, health, disease, death, the science 
of the cause of disease, and art of permitting the restoration of 
the triune relationships between all attributes necessary to 
normal composite forms, to harmonious quantities and quali- 
ties by placing in juxtaposition the abnormal concrete positions 
of definite mechanical portions with each other by hand, thus 
correcting all subluxations of the articulations of the spinal 
coltunn, for the purpose of permitting the recreation of all 
normal cyclic current through nerves that were formerly 
not permitted to be transmitted, through impingement^ but 
have now asstuned their normal size and capacity for conduc- 
tion as they emanate through intervertebral foramina — ^the 
expressions of which were formerly excessive or partially 
laddng — named disease." 

There is, of course, possibility of harm to the more ignorant 
of our population as the result of these strange practices, and 
no doubt many of us are familiar with a few examples. The 
thing is growing and there should be concerted action which 
will fully enlighten the general public regarding health and dis- 
ease. In no direction is this more needed than in the case of the 
teachings and practices of those who call themselves Christian 
Scientists. We do not discuss their theology — ^it is certainly 
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not Christian but their statements that all experience is sub- 
jective, that there is no such thing as matter and that what 
is generally called disease is nothing but a disordered sinful 
mental concept, hence the only cure for disease is the correction 
of the mental attitude. Those who hold these beliefs deny 
the eflBdency of any and every preventive or curative agency 
now employed by the State to protect public health or by 
medical science to prevent suffering or eradicate or cure 
disease. They ignore the results of vaccination against small- 
pox, inoculation against typhoid fever or the wonderful results 
of antitoxin in diphtheria; with them there is no such thing as 
contagion or infection and they shut their eyes to the progress 
of preventive medicine in the study of consumption. Statis- 
tics, no matter how extensive or how accurately gathered, 
mean nothing to them and they calmly deny the most univer- 
sally accepted experiences of human existence. 

From the standpoint of life insurance it is a matter of no 
great importance how extravagant or illogical their ideas may 
be if the public health is not jeopardized thereby, but if, as 
seems to be indicated in one or two localities in this country, a 
grave danger to public welfare is immiment, it should cause 
the forces of intelligence to co6perate in combating these er- 
roneous ideas and by the education of the public, generally, 
repel the assaults which are now being made. 

In the State of California an insidious campaign is being 
conducted to nullify the important provision of the State Law 
which makes vaccination a condition for admission to any 
public school, college, university, or other educational institu- 
tion or for the emplo3rment of any person in any public oflBce 
and to accomplish this a constitutional amendment is to be 
voted on at the forthcoming November election. A copy of 
the circular agitating this subject follows, but it will be noted 
that there is no mention made of the Christian Scientists who 
are nimierically so strong in California and who are back of 
this agitation. 
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A Free Child in a Free School 

The Public School Protective League is circulating petitions 
to place a constitutional amendment on the November ballot 
to prohibit compulsory vaccination and inoculation of the 
public school children of California. This amendment pro- 
vides that 

No form of vaccination, inoculation or other medication 
shall hereafter be made a condition for admission to or 
attendance in any public school, college, university ox other 
educational institution in this state or for the employment of 
any person in any public office. The provisions of this 
section shall not be controlled or limited by any other pro- 
vision of this constitution. 

According to figures of the state board of health, 80% of 
the parents of C^ornia school children are opposed to the 
practice of vaccination and will not consent thereto. Under 
the present law these unvaccinated children are required to be 
admitted to school on the same terms as those vaccinated but 
they may be excluded under certain conditions, and during the 
past year the rights of both parents and children have been 
deliberately ignored in aid of the oflBcial campaign of prop- 
aganda to "popularize vaccination." 

The proposed law does not seek to prohibit vaccination or 
any other form of medical treatment and the question of the 
efficacy of vaccination is not involved. The League contends 
however that as vaccination is a medically debatable practice 
which has been rejected by four fifths of the people of Cali- 
fornia, that no compulsion should be tolerated in its behalf. 

A change in the law is also necessary in order to protect the 
rights of students at the State University, as the Courts have 
held that the present law does not apply to it. 

After a trial of sixty-five years, the State of Victoria, Austra- 
lia, has just abolished its compulsory vaccination law. 

Compulsion in behalf of any form of medical practice is 
un-American and must go. Medical freedom as well as reli- 
gious freedom is the basis of democracy. 
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It is the School that is Public— Not the Child. 

The Public School Protective League 

An orfanisatlon off cltlsons Interested In public school problems and 
having a membership embracing resldente off every county In the state 
off every medical prefference and religious opinion. 

722 Van Nuys Building 1007 Chronicle Building 

Telephone 13327 Telephone Sutter 3166 

Los Angeles San Francisco 

// you desire to contribute to the expense of con- 
ducting this campaign, tear off and mail NOW to either 
office. 



Name. . 
Address. 



If this constitutional amendment should be carried other 
states may be asked to endorse similar or still more dangerous 
changes. The American Medical Association has already 
undertaken to oppose the enactment of this amendment and 
the American Public Health Association has the matter under 
serious consideration. The writer respectfully urges that this 
Association record its opposition to the proposed amendment 
to the Constitution of the State of California as being inimical 
to the public health and that it shall consider the advisability 
of appointing a permanent committee on Public Health which 
shall offer to cooperate with the American Medical Associ- 
ation, the American Public Health Association and any other 
organization of similar aims. 

In order that decisive action may be taken at the forth- 
coming meeting in October, each Medical Director should 
canvass the subject fully with his Executive and the action 
decided upon shall represent the attitude of the Executives of 
all the companies represented in this Organization. 
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DISCUSSION 

Dr. Symonds — Dr. Willard's paper is very timely indeed, 
and I think with reference to that legislative matter out in 
California that the Association ought to take some active 
meastires to prevent the adoption of such an amendment. Dr. 
Willard tells me that his agency force has been at work for 
some time past. Now the amendment is one that is coming up 
at the election on the 2d of November, which gives us very 
little time to do anything, but I think the Association ought to 
put itself on record as being very much opposed to the adop- 
tion of such a law out there. I would therefore move, Mr. 
President, that this Association go on record oflScially as dis- 
approving the adoption of the law repealing compulsory vac- 
cination in California, and that the Secretary of the Association 
communicate such disapproval to the proper authorities. 

Dr. Beckett — I second the motion, and I would like to say 
in this connection that these freak laws governing health in 
California may be largely accounted for by the inactivity of 
the medical profession on the coast. At otu- last legislattu-e a 
law was passed permitting all osteopaths to practice medicine 
and surgery. About fifty or sixty of the leading physicians of 
California went to Sacramento and interviewed the Governor 
regarding the Osteopathic bill. Later the Governor vetoed the 
measure. We have now in the State of California a League for 
the Conservation of Health. It is backed up by the State 
Medical Society. It takes in, not only doctors, but many of the 
prominent people of our State, and it is doing most excellent 
work along this line. I think it is a unique organization. The 
physicians are subscribing largely to it. In one conmitmity 
ioo% of the physicians in the conmiunity are members of the 
League, and I think it is safe to say that we have now, or will 
soon have, at least 75% of the physicians in the State as mem- 
bers of the League. I might say the League is now carrying 
on an energetic campaign against these freak measures that 
¥nll be put on otu- ballot November 2d. I believe they will all 
be voted down. I simply mention this to you as a matter of 
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interest. I hope this question will pass and I would like to 
telegraph it to one of our chief workers in California. I am 
sure it will have considerable weight in helping to spread pro- 
paganda against these freak measures. 

Motion Carried 
(All of these bills against health measures were defeated.) 

Dr. Patton — Mr. Chainnan, I have practically nothing to 
add to what has been said on this matter excepting that I feel 
that with the large ntunber of life insurance examiners scat- 
tered throughout the country, each of our companies could 
exert a considerable influence, through its own particular staff 
of examiners, on the communities in which those examiners 
reside, by getting in touch with them on the local public 
health meastu'es. Recently, while in California, I learned of 
these matters which Dr. Beckett has mentioned, and I know 
that some of our examiners there are giving considerable time 
and undoubtedly exerting a great influence on the betterment 
of conditions. I think that wherever the opportunity comes 
to us, we can each one of us aid in that work. 

Dr. P. C. Wells — Mr. President and Gentlemen, I am always 
glad to discuss a paper on a topic such as this by Dr. Willard 
who represents a company that has done much in pioneer work 
along educational and conservation of health lines. I believe 
that this is one of the most important questions before the 
American people to-day, and I am pleased that, at this meet- 
ing, the topic, "The Need of General Education in the Matter 
of Public Health," has been introduced. 

As has been intimated in this discussion, there are so many 
different cults and theories in evidence to-day, all tinkering 
with the human machine, that there is grave danger of much 
harm resulting. You remember when our boys went over-seas, 
that very brilliant English writer, Mr. Gilbert Chesterton^ 
prepared a little tract for their gmdance and instruction, as 
well as welcome to the other side, and among other things he 
said that, "the wisest saying of the nineteenth century was by 
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an American named Artemus Ward, who once remarked "it 
ain't so much people's ignorance that does the harm as their 
knowing so many things that aren't so. " The trouble with the 
American people to-day is not that we do not know, but that 
we know so many things that are not so. 

As an illustration of what can be done along educational 
lines, take the National Safety movement that has swept 
through this country, a Council organized in every State, and 
in almost every district. 

Last week two thousand men, captains of industry, gathered 
in a Western city, to consider how best the people of this land 
might be educated along the line of the preservation of life and 
limb. In conference for a week, the one idea was preventing 
death by accident. A little leaflet that fell into my hands 
called attention to this need. It stated that in the year 1919, 
225 lives were lost daily in the United States, through acci- 
dents — 82,000 lives in one year. Of this ntunber, 22,000 oc- 
curred in the industries, while 60,000 were in the homes and on 
the street. Over 25% of these were children under ten years 
of age, and over four fifths of all acidents were of a preventable 
nature. Of 38,000,000 wage earners in the United States, 
500,000 were so seriously injtu-ed by industrial accidents that 
they lost at least four weeks in time, or were permanently dis- 
abled. What a bill for America to pay! The facts stated 
above indicate that something may well be done along this 
line for the prevention of accidents. And the Life Insurance 
Companies are pa3dng this bill in large measure. 

The prevention of disease also is one of our big problems. 
We have only to go back to our own war record, of which we 
have heard to-day — 33% of the boys who were called to the 
colors were found to be physically disabled, and the Surgeon 
General of the United States, states that the regrettable fea- 
ture of it aH was that 75% of these physical impairments were 
of a preventable nature. 

Or take, for instance, the past influenza epidemic. The 
reason largely that it swept through this land and caused five 
hundred thousand new graves was due to the fact that the 
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American people were not prepared to meet and fight it, and 
after it had swept through the land, exacting so large a toll> 
then we began to warn and prepare to resist the disease. 
These are illustrations of the need of activity in health matters. 
I am mentioning these facts to emphasize what Dr. Willard 
has brought out in his paper, and what to my mind is the root 
of this whole thing, i, e,, the need of educating our mass of 
people and instructing them along lines that will improve 
the national health. I do not know why this should be 
necessary. 

I do not know why it is that so many legislators in our 
different States manifest such an amazing degree of indiffer- 
ence on health matters, without apparently raising a hand to 
institute help, or why so many fathers and mothers in a State 
like California, for instance, should allow a referendum before 
the electorate of the people on the subject of compulsory 
vaccination. 

The health of the American people is certainly a subject of 
suflBcient importance as to engage the interest of the institution 
of life insurance. Dimes spent for this purpose will come back 
as dollars to our people, the value of which cannot be measured. 
Things that are of the highest value are hard to measure. 
Character cannot be put upon a coin basis, and yet it is beyond 
material computation. 

I believe, most heartily, in the yearly physical examination. 
Dr. Willard has not said much about that, although I know 
that he is in favor of it. 

A good many of our companies are endeavoring to create 
an influence that will lead policyholders to guard against 
incipient and insidious disease, not waiting until clinical 
manifestations drive them to seek advice. It is here that great 
service may be rendered. 

Along this line maybe there is a possible explanation as to 
why so much of War Risk Insurance by the government has 
been dropped. In a news item the other day, I noticed that of 
twelve ex-soldiers killed by the bomb explosion in Wall Street* 
only two had government insurance, ten had let it lapse. I 
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cannot help but feel that the lack of personal interest and 
service to each man that is insured has something of an influ- 
ence on the lapse rate that is taking place on that particular 
form of insurance. 

I wish that every company represented in this Association 
might take the same view that is set forth in Dr. Willard's 
paper. We talk about the wealth of America, our farms> 
fields, and factories, our mines, mills, and men, but you can get 
nothing from these sources until it is brought forth by man 
power, for which the world to-day is waiting. It is calling for 
products that are brought forth by able-bodied men, and if 
America is falling down in this respect physically, America is 
going to fall from her place among the nations of the world. 
To be strong to-morrow, we must be strong to-day. 

Dr. Symonds — I would like to ask Dr. Willard if there is 
anjrthing else that the allied companies can do to help defeat 
this law. If there is, and if we could send word to our referees 
or perhaps to oiu* agents, I know that our agency department 
would be glad to cooperate, if he has any ideas on that line. 

Dr. Willard — No suggestions occur to me at present, but 
after I have fully acquainted myself with the manner of con- 
ducting the campaign by the Metropolitan and its results, I 
may be able to make some suggestions. Of course the agency 
force of the Metropolitan was largely employed to educate the 
voters by appeals to their common sense. Each agent visits 
day in and day out from 200 to 400 families each week and he 
has the means, and he has been exercising it, of influencing the 
voters on his debit. He has been showing his clients the wis- 
dom of retaining on the statute books of the State of Cali- 
fornia the present law. I did not hope to excite definite action 
at this time in presenting this paper, but I did hope to get the 
Medical Directors and through them, the Executives of their 
companies, to think about this subject with the idea of procur- 
ing concerted action in utilizing the agency force of all the 
companies in the dissemination of pamphlets, special articles, 
in the participation of local representatives of companies in 
health movements in the commtmities in which they operate. 
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There is no use of mincing words or being too polite about 
the dreadful ignorance of the misguided people about whom we 
have been talking. There is no need of being deferential or 
being diplomatic in talking about absolute idiocy and when 
chiropractors and osteopaths and Christian Scientists are 
•dealing with the most serious diseases that can confront hu- 
man beings instead of intelligent scientific phy^dans, and are 
allowed to do so under the authority of the law, it is about 
time that the forces of intelligence should spread enough 
information to enable the common every-day people to see the 
wickedness of these ignorant assumptions of knowledge and 
the many bad results which have come from the use of them. 
It was only to get the subject started, and to ^k that a com- 
mittee, to be known as the Public Health Committee of the 
Association of Life Insurance Medical Directors, be appointed 
as a permanent part of our organization to collaborate and 
cooperate with the recognized agencies which have for their 
aim the protection of the health of the American people. I 
therefore make a motion that a committee of five be appointed 
by the chair, to be known as the Public Health Committee of 
the Association of Life Insurance Medical Directors, this 
committee to establish relations with all the known organiza- 
tions which have for their purpose the protection of the health 
of the American people. 

Dr. Toulmin seconded the motion, and it was 
carried. 

Dr. Beckett — If you will allow me just one suggestion, fol- 
lowing Dr. Symonds's question. I believe it would be really an 
excellent thing if the different companies would telegraph to 
their agents out in California to do what they can along the 
line of defeating these measures. We have also before the 
people this year an anti-vivisection law. I was in communica- 
tion with the League for the Conservation of Health, and they 
assured me that they believed that all of these measures would 
be voted down, but you cannot always tell, and just a line 
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from some of your principal men out there might turn the tide 
in the right way. 

Dr. Weisse — I think Dr. Beckett's suggestion is a very 
timely one, and I hope that the members of the Association 
will take it up with their Home Offices at once, that we may 
get started telegrams to the general agents of the different 
companies out in California. I hope the companies will all 
get busy along this line. 

Dr. Weisse — Dr. Rogers and Mr. Hunter have 
given tis another extremely valuable and instructive 
paper. Many years ago, Dr. Rogers began his series 
of papers on scientific selection, which have been 
followed by all of us with the greatest possible in- 
terest and to our very great advantage. The younger 
members of the Association find a great deal ready for 
them which they accept as facts, not realizing the 
amotmt of study and trial and tribulation by which 
these facts were worked out for them and to a very 
large extent by the two gentlemen to whom we owe 
our thanks for this paper to-day. As in many in- 
stances the question of occupation is not regarded as 
a purely medical one. Dr. P. Maxwell Foshay, In- 
spector of Risks of the Mutual Life Insurance Com- 
pany, Mr. Ray D. Murphy, Associate Actuary of the 
Equitable Life Assurance Society, and Dr. Louis F. 
DubUn, Statistician of the Metropolitan Life, have 
been good enough to come to us to-day to discuss this 
paper from the point of view of their companies, as 
has Dr. Paul FitzGerald of the Prudential. 
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INFLUENCE OF OCCUPATION UPON MORTALITY 
By Arthur Hunter and Dr. Oscar H. Rogers 

The subject of the influence of occupation upon mortality is 
one which has been forced upon our attention more strongly in 
recent years than formerly. This is due to the great expansion 
in industry and to the increase in wages which has brought a 
larger percentage of the industrial population into the market 
for "ordinary" insurance where industrial insurance was 
formerly taken. In view of the increasing importance of 
occupation in the selection of risks we desire to present a 
schedule of the relative mortality in a considerable number of 
occupations. Such mortality is given in the form of ratios 
which are applicable to any system of selecting lives for insur- 
ance as they express the probable effect of the factor of occupa- 
tion on mortality in each occupation. Incidentally those who 
wish to build up a system of numerical rating of risks will have 
the factor of occupation in addition to the basic ratings for 
build and for consumption in the family history, given by us 
in a paper read last October before the Actuarial Society of 
America and the Association of Life Insurance Medical Direc- 
tors. 

Within the limits of a single paper it is impracticable to 
present all of the occupations but our experience has shown 
that the list submitted will cover fully 95% of those coming 
before "ordinary" insurance companies and that probably the 
significance of many occupations not listed may be inferred 
from the ratio of similar or allied occupations that are given. 
In some of the occupations in our schedule no attempt has 
been made to differentiate between, or even make, different 
sub-occupations because there is practically no diversity in the 
hazard, while in other occupations from which applicants for 
insurance are more generally drawn the subdividions have been 
given for the sake of convenience. We do not claim that the 
schedule is complete in every detail but it has been found a 
satisfactory working basis for the last fifteen years with the 
modifications suggested by experience from time to time. 
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METHOD OF SHOWING RELATIVE MORTALITY 

The statistics are presented in the same form as in the five 
volumes of the Medico-Actuarial Mortality Investigation, 
with the difference that the additions or subtractions from the 
central point of loo are given and not the total mortality. 
Thus, the mortality in a hazardous occupation might appear as 
150% in Volume III of the report on the Medico-Actuarial 
Mortality Investigation but in our schedule it would appear as 
+50; on the other hand, in the case of a favorable occupation 
which appeared in the former as 90% it would be shown in 
our schedule as — 10. This seems a proper modification of the 
method used by the committee on the Medico-Actuarial 
Mortality Investigation as we deal solely with the effect of 
occupation on mortality. By means of the ratios in the 
schedule the relative mortality in each occupation is given in 
terms of our standard but may be applied to any company 
because it is fair to assume that the mortality in the various 
occupations will be approximately the same ratio of the normal 
mortality of the company as in the case of the New York Life 
Insurance Company. The method of presentation has the 
same merit as that used in the Medico-Actuarial Mortality 
Investigation, namely, the mortality ratios are applicable to 
any of the systems of selecting risks in general use in the United 
States and Canada. 

SOURCES OF INFORMATION 

The following is a summary of the sources from which our 
ratios of occupational mortality have been obtained in addi- 
tion, of course, to the chief source — ^the extensive experience 
of our own company: 

1. Medico-Actuarial Mortality Investigation, Vol. III. 

2. Published reports of the experience of insurance com- 

panies. 

3. Census statistics such as those published by the British 

Government in the supplement to the 65th Annual 
Report of the Registrar General, Part II. 



Digitized by 



Google 



90 Thirty-First Annual Meeting 

4. Reports of beneficial orders, labor unions, and fraternal 

societies. 

5. Reports by federal, state, and other oflBcials in connec- 

tion with the hazards of, and safeguards for, various 
occupations. 

6. Pamphlets describing the hazards in various occupations 

such as the Monthly Bulletin of the U. S. Btu-eau of 
Labor, and the publications of the U. S. Public 
Health Service and such books as Dangerous Trades 
by Thomas Oliver. 

But even after all these sotu-ces have been carefully studied 
and used, there still remain many occupations on which it is 
impossible to obtain a dependable mortality experience. In- 
deed, many may only be determined, as we have already sug- 
gested, by comparing them with similar occupations regarding 
which we have been able to secure definite knowledge. We 
freely acknowledge that in many occupations listed by us there 
is no statistical basis upon which to rest the mortality ratios 
assigned to them, but that we have determined them in the 
manner already referred to from their similarity to other 
occupations whose ratios are known. It will be noted that in 
some occupations the relative mortality has been based largely 
on the mortality among the class of the population from which 
the applicants are drawn. In many cases the small ntunber of 
persons engaged in the occupation, or the small proportion of 
them who have instu-ed in times past with the regular compan- 
ies, accounts for the lack of definite information. Besides, in 
many industries, occupations are becoming so diversified as to 
make it extremely diflScult to assign to each sub-occupation a 
precise ratio. 

At this point it may be well to state that too positive state- 
ments regarding mortality in certain occupations are inadvis- 
able because the conditions tmder which many occupations are 
carried on are in process of changing. The introduction of 
machinery and of safeguards against accident to the workers, 
and the rapid improvement of factory construction and sanita- 
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tion, all have been factors of importance in the problem. It is 
not unlikely too that the federal prohibitioti of alcohol must 
have a material influence on the rate of accident in those occu- 
pations in which a dear head and a steady eye are essential to 
safety. Again, some industries have increased greatly in im- 
portance during the last few years, and are now in the process 
of becoming highly specialized. For example, in the bulletin 
of the United States Bureau of Labor of December last, there 
appeared an interesting account of the dangers in some 
branches of the aniline dye industry. It is greatly to be re- 
gretted that there is no governmental agency engaged in the 
important work of the study of occupational mortality which 
would focus public opinion on improvements in the conditions 
for men and women in unhealthful or dangerous pursuits. 

REASONS FOR MORTALITY DUE TO OCCUPATION 

The differences of mortality in various occupations are due 
to three principal causes: 

(a) Accident, 

(b) Unhealthful circumstances of the employment itself, 

(c) Unsanitary sturoundings. 

Many railway employees, for example, are exposed in the 
course of their daily work to accidents. The same is true of 
steel workers, employees on building construction, and the 
like. 

In the category of unhealthful circumstances of the employ- 
ment itself may be mentioned the occupation of stone cutting, 
in which the fine particles of dust induce changes in the lung 
tissue. Glass grinders and polishers are subjected to the same 
hasard, both from the particles of glass, and from those of the 
abrading powder. The fumes from chemicals, such as those 
from electric storage batteries and the poisonous effect of lead 
burning, would also come under (b). 

Under the heading of unsanitary surroundings may be men- 
tioned workers in cold storage warehouses, and other employees 
subjected to rapid changes of temperattu-e such as rubbers in 
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ttirkish baths, workers in improperly ventilated mills and in 
factories built on swampy ground. 

In some occupations there may be a combination of two or 
all of these factors. In the case of imderground miners, for 
example, the death rate is not only high from accident, but is 
also high from penumonia, by reason of the rapid changes of 
temperature to which they are exposed, and possibly also to 
the rapid changes of atmospheric pressure. On the other hand 
the accidental death rate above the normal in certain occupa- 
tions cannot be taken as the measure of the extra mortality 
because it may be partly offset by a low death rate from 
tuberculosis due to a healthful outdoor life. 

INCIDENCE OF MORTALITY 

On the actuarial side it is obvious that the extra hazard in 
some occupations may be represented practically by a constant 
addition to the normal death rate and on others by a percentage 
addition to it. Furthermore, in some occupations the increas- 
ing skill may result in a decrease in the constant addition after 
middle age while in other occupations the mortality may be 
truly represented by a percentage addtion at the younger ages 
which would decrease or become a constant at th6 older ages, 
due to the increasing ability to withstand the disease incident 
to the occupation. It is evident therefore that to attempt to 
prepare a schedule which would take into account all of these 
conditions would be impossible in our present state of knowl- 
edge; especially is this true of those occupations in which the 
amount of material available for analysis is too scanty. It is 
unf ortimately true that there are few occupations in which the 
statistics in existence are sufficient to enable us to determine 
the incidence of mortality by age. 

While the ratings in our schedule appear as percentages of 
the normal mortality the decreasing relative mortality of most 
occupations is recognized by our method of charging a smaller 
number of years advance in age for the same occupation after 
age 40 at entry. For convenience in practice, the same advance 
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in age is charged for all ages at entry up to age 40, but beyond 
that age no larger extra premium is charged than results from 
the specific advance in age at age 40. Thus, an advance of 
7 years in age at age 40 on the Ordinary Life Plan becomes 5 
years at age 50 at entry. 

PERMANENT TOTAL DISABILITY AND DOUBLE INDEMNITY 

BENEFITS 

The work of the actuary in connection with occupations has 
been greatly complicated by the introduction of total and 
permanent disability, and also by the more recent general 
accident double indenmity feature. There are certain occupa- 
tions in which the liability to disease such as tuberculosis is 
greatly above the average which would make it inadvisable to 
grant permanent and total disability benefits. There are 
other occupations in which there would' be no objection to 
granting these benefits but in which general accident double 
indemnity might not be granted by most companies on account 
of a high accident rate. There are still other occupations in 
which neither disability nor double indemnity is generally 
granted. In our Company the practice is indicated by letters 
which follow the rating for occupation. While reference to 
these benefits is not necessarily a part of this paper, we have 
not eliminated the letters from the ratings for the reason that 
our practice may be of help to others. At the beginning of the 
schedule for occupations will be found a key to the notation. 
An example or two will make our practice clear : 

+ 1 o A = insurance at regular rates of premium, with double 
indemnity and disability benefits, 

+20 BD = insurance at regular rates of premiiun, with dis- 
ability benefits and travel accident double 
indemnity, final decision on these benefits 
depending on the merits of each case, 

+50 C = insurance at an advance in age but without either 
double indemnity or disability benefits. 
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In a number of occupations a specific mortality ratio is not 
given but the limits are indicated, thus, contractor for struc- 
tural iron work, cypher -4 to +50 C One applicant may 
never expose himself to any hazard, confining his work to office 
duties, while another may take an active part in supervising 
buildings under construction in which case an extra premitmi 
would be charged to cover 50 points extra mortality and no 
accident or permanent disability benefits would be allowed. 

CONCLUSION 

We shall like to repeat in conclusion what has been akeady 
referred to, namely, that for practical reasons our schedule 
does not attempt to differentiate the mortality according to 
its incidence by age. We are fully aware of the inconsistency 
of representing the morality by a percentage of the normal 
mortality in all cases but, if desired, the material in the 
schedules can be transformed into constant additions to the 
normal by assuming an average age at issue and a duration of 
15 or 20 years. We sincerely trust that as a result of the 
publication of otir statistics, the practice of other companies 
will be given so that we may all add to our knowledge with 
regard to the treatment of occupational mortality. 
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Schedule of Numerical Ratings for Various Occupations. 
Kby to Notation 

TrrnvtH Accident General Accident 

Diiftbility Double Indem- Double Indem- 

Benefits nity Benefits nity Benefits 

A yes yes yes 

B yes yes no 

C no no no 

D "Depending upon merits of the case." 

E yes no no 

P no no yes 

G no yes no 

R. N. A. « Risk not acceptable. 

+ Occupation » Particulars of occupation should be sent to Home 

OflBce. 
* * Will consider for 20 Year Endowment Insurance without advance 

in age, but the Disability and Double Indemnity Benefits will be 

granted only if the symbols opposite the rating permit of these 

features. 
A 

ACCOUNTANTS oA 

ACID MAKERS. 

Muriatic, Nitric, and Sulphuric -h lOoC 

ADJUSTERS (if non-hazardous) oA 

AGENTS— not peddlers oA 

AMUSBMBNTS AND SPORTS. 

Aviators and Aeronauts -fOccupation 

Baseball players — professional -h 30C 

Bicyclists — professional . -h lOoC 

Billiard and Pool Parlors and BowUng Alleys (Where no liquor 
is sold.) 

•Proprietors, •Managers, and ♦Clerks +10A to -h 50A 

(See Liquor Class.) 

C^cus. 
Acrobats, Circus Performers, Trapeze Per f ormers, on ground + 50C 
Acrobats, Circus Performers, Trapeze Performers, — aerial., -f 150C 
Bareback Riders + 50C 

Horse-Racing. 

Book-maker -h 60C 

Horse-trainer — in chaige of stable -hioA to + 50C 

Jockeys -h 150C 

Stablemen — employees + 75C 

Starter -h 50C 

Steeplechase Riders R. N. A. 
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AMUSEMENTS AND 3FORTS.— Continued 

Theatrical Employees. 

•Actors and •Actresses -h 40A 

•Bookiiig Agents + 40A 

♦Box Office Employees -f 40A 

•Managers and •Proprietors + 40A 

•Musicians (Orchestra) -h 40A 

•Scene Painters and •Mechanics -h AoB 

Moving Pictures and Slot Machines, 

Proprietors and Managers of Theaters + 15A 

•Actors and •Actresses -f 40BD 

Cinematograph Operators -h 40B 

Camera-men +40BD 

Prite Fighters -fioo up C 

Wrestlers and Jiu-Jitsu -h lOoC 

APOTHECARIES. 

Proprietors and Clerks -h loA 

APPRAISERS OA 

ARMY — U. S. 

Chaplains + loC 

Commissioned Officers (excluding aviators), Cadets, Sur- 
geons, Paymasters, Clerks, Musicians, and Hospital 

Stewards -f 40C 

Non-Commissioned Officers, Farriers, Harness-makers, 

Saddlers, Curriers, Veterinaries + 60C 

Gunners, Ordnance-men, and Soldiers + 80C 

ARTISTS oA 

ASBESTOS WORKERS— See Mines. 

ASSAYERS -f I5A 

ASSESSORS oA 

ASTRONOMERS — 20A 

ASYLUMS, HOSPITALS, AND SANITARIUMS — Non-COUtagioUS. 

Managers, Superintendents, and Housekeepers + oA 

Physicians + loA 

Nurses and Attendants— Women -h 15AD 

•Male Nurses and OrderHes -f 40BD 

P^>rters and Servants in -h40BD 

ASYLUMS, HOSPITALS, AND SANITARIUMS — ContagioUS. 

Managers, Superintendents, and Housekeepers + aoA 

Physicians + loA 

Nurses and Attendants— Women -h3oBD 

Male Nurses and Orderlies +4030 

Porters and Servants in -h4oBD 

ATHLETIC INSTRUCTORS oA 

AUCTIONEERS oA 
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AUDITORS — 5A 

AUTHORS AND EDITORS — 5A tO — I5A 

AUTOICOBILB. 

Factory, 

Proprietors and Managers oA 

Skilled Employees + loA 

Testers— road work -h 35C 

Garage, 

Proprietor and Foreman + loA 

Machinists (skilled), Repairmen, and Vnlcanisers + 15D 

Salesmen, who occasionally demonstrate + 15A 

Chauffeur, 

Demonstrating -f 20B 

•Private— Delivery and Express -fisBD 

♦Public and Omnibus + 40C 

•Truck + 40B 

Racing R. N. A. 

MoUfr Pacer R. N. A. 

AVIATORS, AIRDOMB AND HANGAR BMPLOYBBS +OcCUpation 

B 
BAKERS. 

Proprietors oA 

Foremen -hioAto4" 20A 

♦Journeymen -fisA to + 30A 

BALLOONisTS +OccupatiQn 

BANKERS. 

Bank OflScers — loA 

Clerks oA 

Examiners— not Clerks — loA 

Messengers or Collectors + loA 

Private Bankers — ioAto4" loA 

BARBERS. 

Proprietors + 5A 

Journeymen + 15A 

BARGEMEN — See Marine Service. 

BATH ATTENDANTS. 

Office and Clerical + 15A 

Shampooers and Rubbers + 30A 

BEEF INDUSTRY. 

BfffcAer^— Retail. 

Proprietor oA 

Journeymen + 15A 

WkoUsaU— 

Workers in Cold Storage -h 30C 

7 
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BBBF INDUSTKT. — ConUnMcd 

Stock Yards, 

Butchers, Shaveis, and Skiniiere + 75C 

Cannera, Cttttefs, and Yardmen + 40B 

Foremen + 15A 

Kosher (Rabbi) + 15B 

BKYCXB — See Amusements and Sports. 

BILL POSTER. 

Proprietor -h loA 

Employees + 40C 

BLACKSICITHS. 

In Shops oA 

Occasional Horseshoers + 15A 

Horseshoers + 30B 

BLBACHBRY WORKERS— See Dyers. 

BOARDING-HOUSE KEEPERS oA 

BOATHOUSE PROPRIETORS oA 

BOILER INSPECTORS oA 

BOILER-MAKERS, COLD IRON + I5C 

BONE AND IVORY TURNERS AND CUTTERS -h lOA 

BOOK AGENTS oA 

BOOKBINDERS. 

Proprietors oA 

Foremen and Journeymen + loA 

BOOKKEEPERS oA 

BOOT-BLACKS. 

Proprietors + 20A 

Foremen and Journeymen -}- 4^^ 

BOTTLE WASHERS IN CREAMERY -(- lOA 

BOTTLING INDUSTRY — NoU-Alcoholic. 

Proprietors and Managers -h loA 

Employees (ordinary) -h 20A 

Employees (who wear masks) + 40C 

BOWLING ALLEYS — See Amusements and Sports. 

BRICK WORKS. 

Foremen + loA 

Skilled Workmen -h 20B 

Unskilled Employees + 40C 

BROKERS, Including Exchange Officials and Members of Firm oA to -h loA 

BUFFERS— See Metal Trades. 

BUILDINGS. 

Archiects — loA 

Artisans + loB 

Bricklayers and Masons + loB 

Builders oD 
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Bunj>iNGS. — CotUinued 

Carpenters. 

Proprietors oD 

Joumeymen + loB 

CmUractors (tmleas specially haxardoos) oA 

Camice'Setter +30C to + 75C 

Diam<md-driU (Foundations, not Caisson). 

Bogs Operator -f loA 

Drill-setter, Skilled Workmen on Drill, and Mechanics + 15B 

Laborers -h 40C 

Draftsmen oA 

Elaatar Construction. 

Proprietors oD 

Foremen + 40C 

Skilled Workmen + 50C 

Other Employees + 50C 

Foremen and Workmen installing electric fixtures in cars 

and elevators + 50C 

Ornamental Work on Elevators. 

Foremen + loB 

Skilled Workmen -f 30C 

Engineers — Stationary + 15B 

Inspectors + 5A 

^Janitors + loA to + 40A 

Laborers + 40C 

Locksmiths + loA 

Masons + loB 

Painters. 

Proprietors 4- 5D 

Foremen + loB 

Joumeymen — ordinary work -f 15B 

Joumeymen on high buildings and structural iron work. 

+3oCto+ 75C 

Paper Hangers. 

Proprietors + 5D 

Foremen -4- loB 

Joumeymen 4- 15B 

Plasterers -f loB 

PlumberSy Steamfitters, and Gasfitters. 

Proprietors oA 

Joumeymen + loA 

Roofers (depending on height of building) +30C to + 75C 

Structural Iron-Workers. 

Superintendents and (Contractors oA to + 50C 

Foremen -f 75C 
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BUILDINGS. — Continued 
Structural Iron-Workers. — Continued 

Painters 4- 75C 

Skilled Workmen + looC 

Housesmiths who build stairways and fire escapes + 75C 

Time-keepers 4- 15A 

Watchmen, 

Day, if first-class in every respect + 25A 

Night + 40B 

WindofUhcleaners. 
Proprietors, depending on whether they personally dean 

windows or not +15D to -4- 75C 

Employees R. N. A. 

Wreckers — ^House. 

Proprietors and Managers 4- 20D 

Employees -f 50C 

BUTCHBR9— See Beef Industry. 

♦butlers +15A to + 30A 

BUTTER MAKERS -f 5A 

BUYERS — ^Merchandise oA 

C 

CABINET-MAKERS -h lOA 

CAISSON WORKERS R. N. A. 

CANDY MAKERS — See Confectionery. 

CARPET-LAYERS -|- lOA 

CARTRIDGE WORKERS — See Explosives. 

CARVERS — Hand-work only oA 

(Machine work — See Factory employees.) 

CASHIERS. 

Retail Stores + loA 

Large Commercial Establishments oA 

CATCHERS — See Metal Trades and Industries. 

CATERERS. 

Proprietors oA 

Employees — See individual occupations. 

CATTLE BUYERS AND DEALERS oA 

CATTLE DROVERS. 

Proprietors oA 

Employees + 40B 

CELLULOID MAKERS AND WORKERS — See Pactory. 

CEMENT FLOOR AND CEMENT WALK LAYERS. 

Skilled Workmen + loA 

CEMENT MILL EMPLOYEES. 

Proprietors and Managers -f- 20A 
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CBMBNT MILL BicPLOYBBS. — Continued 

Foremen 4- 50C 

Workmen + 75C 

CHASCOAL WORKERS. 

Skilled + 20B 

Unskilled + 40C 

CHAUFPBUR9 — See Automobile. 

CHBBSB MAKERS + SA 

CHEFS — See Cooks. 

CHEMISTS — Not connected with explosives + 15D 

CHIROPODISTS 4- loA 

CHIROPRACTORS + lOA 

acAR MAKERS— See Factories. 

CLAIRVOYANTS, PALMISTS, ETC + 20A 

CLAY WORKERS— See Pottery Industry. 

CLERGYMEN — 25A 

CLERKS IN OFFICES OR IN CIVIL SERVICE OA 

CLOTH EXAMINERS OA 

CLUBS — See Hotels, Restaurants, and Qubs. 
COACHMEN— See Drivers. 

COACHBUILDERS + loA 

COAL HEAVERS IN YARDS— Not Railroads -h 50C 

COAST GUARD. 

Commissioned Officers, line and Engineer Corps + loB 

District Superintendents + loA 

Warrant Officers -f 15B 

Petty Officers 4- 20B 

Surfmen, etc. 4- 15B 

Other Enlisted Men + 40B 

COBBLERS H- 15A 

COFFEE ROASTERS 4" lOA 

COKE BURNERS. 

SkiDed + 20B 

Unskilled + 40C 

COLD STORAGE — Employees who enter storage rooms + 30C 

COLLECTORS — Also See Liquor oA 

COLOR MAKERS AND COLOR MIXERS — See Factory — ^Aniline. 

COMPOSITORS 4- I5A 

COMPRESSED AIR WORKERS R. N. A. 

CONCENTRATE MILLS— See Mining. 

CONCRETE BLOCK MAKERS. 

Skilled workmen 4- loB 

Unskilled workmen.. 4- 40C 

CONFECTIONERS. 

Proprietors o A 
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CONFBCTIONBSS.— Cdfflllftfftf 

Foremen + loA 

Journeymen + 15A 

CONSTABLB9— See Police. 

CONTRACTORS, unless special hazard oA 

COOKS (Where no liquor is sold). 

Cainp and Country -h 20B 

Qub and Lunch Counter +i5Ato+ 30A 

^Domestic +15A to + 30A 

Lumber Camp -h 20B 

COOPERS, not connected with Liquor Industry + loA 

CORE ICAKBRS + I5B 

CORNICE MAKERS— Shop Work onljT— See also Buildings + loA 

COTTON INSPECTORS, SAMPLERS, AND CLASSERS oA 

COTTON GIN MUX. 

Foremen and Journeymen +i5Ato-h 40B 

CRANESMEN— See also Railroad. 

In chai^ge on ground + 15B 

Helper on ground + 30B 

On Bridge in Mills, on Steam Shovel, and in Building Con- 
struction +30BD 

CURATORS — loA 

CUSTOM-HOUSE OFFICIALS AND CLERKS oA 

CUTLERS— See Metal Trades. 



D 

DANCING TEACHERS + lOA 

DECORATORS. 

Artists oA 

Artisans -h 15B 

DBUVERYMEN, not in connection with alcohol or haxardous occu- 
pation +15BD 

DENTISTS 4- lOA 

DEPARTMENT STORES. 

Heads of Departments, Accountants, and Buyers oA 

Qerks, Salesmen, and Saleswomen + loA 

DESIGNERS OA 

DIAMOND CUTTERS OR POLISHERS + lOA 

DIVERS R. N. A. 

DOCK CONSTRUCTION. 

Builders and Carpenters + 30B 

Laborers + 70C 

•domestic SERVANTS +I5A tO -h 30A 

DRAFTSMEN oA 



Digitized by 



Google 



Hunter-Rogers— Influence of Mortality 103 

DSAYlfBN. 

Proprietors + 15A 

^Employees + 40B 

ORBDGBR9 — Not Mining. 

Officers and Engineers + loB 

Firemen + 30B 

Workmen + 50C 

DRBSSMAKBRS. 

Proprietors + loA 

Workers -f aoA 

DRIVBRS. 

Ambulance -h 30B 

*Cabmen and Hack Drivers -h 40C 

Coachmen, private -h 15A 

Delivery and Bxpreas +15BD 

♦Horse-car +40BD 

♦Ice Wagon : + 40C 

Junk Wagon +20A to + 50C 

MilkDeHvery +15BD 

Soft Drinks +i5Ato+ 50C 

♦Teamsters, Truckman, Cartmen (See also Liquor) + 40B 

DRUGGISTS — Proprietors and Clerks + loA 

OYBRS AND BLBACHBRS. 

Proprietors oA 

Workers +30AD 

DYNAMiTB — See Explosives. 



E 

SLBCTRICAL INDUSTRY. 

Contractors, Superintendents, Managers, and Electrical 

Engineers, who do not handle live wires oA 

Contractors, Superintendents, Managers, and Electrical 

Engineers, who handle wires + 30B 

Those who climb Poles, or handle wires used for high voUage 
currents. 

Armature Winders making tests + 40B 

Cable Splicer + 60C 

Carbon Trimmer + 60C 

Construction Foremen + 40B 

Electricians in Mines + 70C 

Light Inspectors -f 30B 

Linemen + 70C 

Stationary Engineer + 40B 

Troublemen with Telephone Company— outside work -h 60C 
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ELECTRICAL INDUSTRY. — Continued 
Power House, 

Mechanics, EngineerSi and Foremen + 40B 

Oilers, Dynamo Tenders, and Firemen -h 60C 

Power Inspectors H- 50C 

Switchmen, Operators on Transformers, and others handling 

high voltage +60C to -f lOoC 

Those who do not climb poles or handle wires used for high voltage. 

Armature Winders and Core Makers + 15® 

House Wiremen, Telephone Inspectors, Telephone Wircmcn, 

and Wire Chief + loA 

Storage Battery Workers -h 40C 

BLBCTROPLATERS + I5A 

ELEVATED RAILROAD SERVICE — See Railroad Class. 

ELEVATORS IN BUILDINGS — See also Buildings. 

Attendants +ioAto+ 30C 

Inspectors -h loA 

BICBALMERS + I5A 

E1CBOSSER9— Leather + loA 

EICBROIDERY WORKERS. 

Stamping, if not using lead 4- 20A 

EICERT CLOTH AND PAPER MAKERS +IOA tO + 50C 

EMERY WHEEL. 

Grinders + 75^ 

Wheel Testers + 40C 

ENAMELING JEWELRY + lOA 

ENAMEL WARE WORKERS — depending partly on use of lead. 

4-3oBto-f 75C 

ENGINEERS. 

Civil - 5A 

Civil— on Caisson work. 

Who occasionally go in air locks + 75C 

Who do not go in air locks + 30B 

Mechanical — in Mines — See Mines. 

Mechanical — not in Mines oA 

Stationary, unless in railroad or other hazardous work + 15D 

ENGRAVERS. 

Metal, Photo, Stone + loA 

Glass + 55C 

ETCHERS. 

Artists oA 

Artisans + loA 

BXaSE AGENTS AND INTERNAL REVENUE COLLECTORS.. +IOA tO + lOOC 
EXPLORERS R. N. A» 
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BXPLOSivBS — Powder and Dynamite. 

OfiSce men whose duties do not take them to the plant, and 

in buildings situated at least half a mile from works + 15B 

Office men whose duties take them occasionally to the plant, 
orinbuildingssituatedlessthanhalfamile from works... + $oB 

Superintendents and Chemists + 45C 

Skilled Mechanics, Engineers, Plumbers, Carpenters, Steam- 
fitters -h 65C 

Foremen, Add-house Employees, Outside Gang, Warehouse- 
men, and Carters of Explosives -h 75C 

Cartridge Factory, 

Machine Operators filling Cartridges -h 75C 

Workers who handle poisonous chemicals + 75C 

Those who break up condemned articles -h 125C 

Fulminate Mixers, Nitro-Glycerine workers -h 175C 

Fuse Factory, 

Superintendents and Foremen 4- 40C 

Employees -f- 60C 

BXPRBSSMBN— See Drivers. 

P 

FACTORIES AND INDUSTRIES. 

Ordinary, such as: 

Acetate of Lime Knitting 

Alcohol, wood Leather 

Barrel Linoleum 

Brush and Broom Mattress 

Carpet Oildoth 

Cotton Shoe 

Ck>thing Silk 

Cigar and Cigarette Shirt 

CcM-dage Tannery 

Cotton Seed Oil Underwear 

Furniture Watch 

Gk>ve Wool 

Gun 

Proprietors oA 

Superintendents and Managers -h 5A 

Foremen -H loA 

Skilled men -f 15A 

*^dlled women -h 30A 

Unskilled laborers -f 40C 

Aniline — Manufacture of. 

Chemists + 40D 

Skilled workmen -f 50C 

Unskilled + 65C 
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FACTORIES AND INDUSTRIES. — QmUnucd 

CeUvioid Factory, 
Same as other factories except those employed in add room 

or exposed to special danger. 
Workers in add room -h 40C 

Cartridge FaciorySee Explosives. 

Fuse Factory— Set Explosives. 

Hat. 

Proprietors, Superintendents and Managers + 5A 

Foremen + 20P 

Skilled Workmen + 40P 

Match Factory, 

Superintendents + loA 

Foremen + 30B 

Dippers and Dryers + 90C 

All other operatives -h 60C 

Millwrights + loB 

Needle makers + 30C 

Paint Factory, 

Superintendents and Managers + loA 

Skilled Workmen + 40C 

Paper and Pulp Mill Operatives. 

Skilled worlonen, if first-dass in every respect + 15A 

Ordinary workmen in cellulose plant and in add department + 40C 

Rag sorters and Rag dusters + 60C 

Skilled women employees + 40D 

Rubber. 

Skilled workmen, if first-dass in every respect + 15A 

Those using Aniline + 50C 

FARMERS, AGRICULTURISTS, BEE KEEPERS, AND DAIRYMEN. 

Proprietors — 15A 

Laborers oA 

(In seven Southern States: S. Carolina, Mississippi, Geor- 
gia, Louisiana, Florida, Arkansas, and Alabama — no 
credit for occupation of fanner.) 
FINISHERS — See Metal Trades and Industries. 

FIRE DEPARTMENT EMPLOYEES. 

Officers -h 30C 

Firemen, Laddermen, Pipemen, and Hosemen -f- 45C 

Drivers, Engineers, Stokers, and Truckmen -f- 45C 

FIREMEN— Stationary. 

Not connected with hazardous occupation -h aoD 

FISHERMEN. 

In-shore and Bay. 
Officers and men + 158 
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risHBRMBN. — CanUnued 

Deep Sea, except Grand Banks. 

OfQcere and men + 40C 

Grand Banks. 
OfQcere and men, depending on other occupation, if any . 

+50C to + lOoC 

FLORISTS. 

Ptoducere — Proprietore — loA 

Producers— Workmen oA 

Merchants oA 

^pooTMBN +i5Ato+ 30 A 

FORGBMBN— See MetaL 

VORBSTBRS oA 

FOUNDRYifBN — See Metal. 

FURNITURE ICOVBRS. 

Proprietore -h i5l> 

Empbyees + 40C 

FURRIERS. 

Proprietore ^ oA 

SkiDed Workmen + 40F 

FUSE FACTORY — See £zpk)6ives. 



G 



oAD 



GAME WARIAN 

<»ARAGE EMPLOYEES — See Automobiles. 

GAMBLERS — ^Professional. 

Proprietore + ^iO 

Empk)yees + 90C 

GARDENERS. 

Proprietore — loA 

Workcre oA 

GAS MAKERS + 40C 

GAS WELLS. 

Stationary Engineere + loA 

Tool Dressere and Blacksmiths + 15A 

Foremen, Gaugere, Pipemen, and Pumpmen + 15A 

Drillere using no explosives + 15A 

Drillere and Shootere using explosives + 3oC 

GAUGER + 15A 

GILDERS + I5A 

GLASS INDUSTRY. 

Foremen and Superintendents + loA 

Blowere using machinery -h 30B 

Blowere not using machinery + 55C 
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(H^ss INDUSTRY. — Continued 

Cutters, Bevelers, Grinders, Polishers, Roughers, and 

Dippers + 55C 

Mirror Makers and Silverers + 55C 

Plate Glass and Window Glass Cuttere + 20A 

Pot Maker + 30B 

GLA7IBR9 — Not in potteries + loA 

COLF INSTRUCTORS — lOA 

GOVBRNMBNT OFFICIALS AND BlfFLOYBBS OA 

GRAIN BLBVATORS. 

Proprietors, Superintendents, and Managers + loA 

Foremen + 30B 

Warehousemen and other employees + 50C 

GRANITB, STONB, SLATB, AND MARBLB WORKS. 

GraniU. 

Boxers, Graders, Shippers, and Yardsmen + 15B 

Derrick Men + 30B 

Engineers and their helpers + 20B 

Granite Cutters— with Chisel + 50C 

Granite Workers at quarries, non-blasting + 40C 

Granite Workers at quarries, blasting. + 75^ 

Polishers and Rubbers + 20B 

Tunnel Workers, Drillers, and Chainmen + 40C 

Marble. 

Boxers, Graders, Shippers, and Yardspaen + 15B 

Carvers, Cutters, and Tracers + y)C 

Laborers in quarries + 50C 

Machine Rtumers and Helpers in quarries + 40C 

Polishers, Sawyers, and Rubbers + 20B 

Slaie. 

Quarrymen, not using explosives + 40C 

Stone Planers + 50C 

Workers, in Mills, including Splitters + 20B 

GROCBRS. 

Proprietors oA 

Qerks and Salesmen + loA 

GROOifs +20D to + 40B 

GUIDBS oA to + 50C 

GYMNASIUM TBACHBRS oA 

H 

BAIR-DRBSSBRS— Not Barbers + loA 

HAIR WORKBRS +I5A tO + 40C 

HORSBSHOBRS — ^Journeymen + 30B 

HORSB-TRAINERS — See Amusements and Sports. 
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HORSB DEALERS + lOA 

HOSPITALS — See Asylums. 

HOsiLERS — Private Service -f 20D to -f 40B 

In livery stables -f 50C 

HOTELS, RESTAURANTS, AND CLUBS. 

(Where no liquor is sold.) 

Proprietors, Managers, and Superintendents oA to + 20A 

Bell Boys -f 15A 

Qerks (clerical duties only) oA to -f 20A 

♦Cooks and Chefs +i5Ato+ 3QA 

♦Hotel Servants +15A to + 30A 

Waiters — ^Men + 40A 

•Waiters — ^Women +ioAto+ 30A 

(See Liquor.) 

HOUSEKEEPERS. 

In Hotels and Boarding Houses oAD 

HOUSElfOVERS + 75C 

HOUSEWIVES oP 

HOUSEWIRERS + lOA 

♦hucksters +10A to + 3oA 



I 

ICE HARVESTERS. 

Proprietors oA 

Workmen + 50C 

ICE MAKERS (artificial) + 50C 

INSANE ASYLUMS — See Asyhtms, Hospitals, etc. 

INSPECTORS— "See Specific Occupation. 

INSTRUCTORS — See Athletic, Dancing, Gymnasium, Teachers. 

INSURANCE OFFICIALS — 5A 

INTERPRETERS oA 



J 

JAILERS-— See Prisons. 

♦janitors 4-ioAto+ 40A 

JEWELERS.. 

Proprietors oA 

Journeymen -f loA 

Silversmiths + loA 

Gold Beaters and Refiners + 15A 

JOCKEYS (not Steeplechase) + 150C 

JOURNALISTS (not reporters) — 5A 

JUDGES — 5A to — 15A 
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JUNK DBALBR8. 

Proprietors oAto+ 25A 

Strectmen +25A to + 50C 

K 

KILN BURNERS — See Potteries. 



L 

LABORERS (See also special dass.) 

Farm o A 

Unskilled + 40C 

LACE MAKERS — Not PactOiy + I5A 

LACQUER WORKERS. 

Wood + loA 

Metal + 25A 

LANDSCAPE GARDENERS — lOA 

LAUNDRY. 

Proprietors oA 

•Workers +20A to -f 40A 

LAWYERS — SAtO— I5A 

LECTURERS oA 

LETTER CARRIERS oA 

LIBRARIANS oA 

LIFE SAVING SERVICE (See Coast CHiard.) 

LIGHTHOUSE KEEPERS + 5B 

LIGHTHOUSE SERVICE + I5B 

LDIE BURNERS + 50C 

LINOLEUM FACTORIES — See Factories. 
LIQUOR — Manufacture or Sale of. 
Beer Pumps, 

Salesmen + 70A 

Repairers + 90C 

Billiards, Pool, and Bowling Alley. 

Proprietors, Managers, and Qerks + 70A 

Bartenders + 90C 

Bottlers of Beer. 
Proprietors, Managers,''and Qerks who do not solicit for 

btisiness or make collections + 50 A 

Proprietors, Managers, and Qerks who sc^dt for retail trade 

or make collections + 70A 

Foremen, Journeymen + 70A 

Divers, Laborers « . + 90C 

Breweries. 

Proprietors and Managers — financial duties only + loA 
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UQUOR — Manufacture or Sale of. — QnUinued 

Breweries — Continued 

Other Proprietors and Managers + 35A 

Superintendents + 35A 

Qerks 4- 35A 

Collectors and Traveling Salesmen visiting wholesalers and 

jobbers -f 40A 

Collectors and Traveling Salesmen visiting retail stores — + 70A 

Coopers, Brewmasters, Engineers, and Firemen + 50A 

Journe y men, Maltsters + 70A 

Drivers, Laborers + 90C 

DisHUeries. 

Proprietors, Managers, Qerks, and Superintendents + loA 

Collectors and Traveling Salesmen who deal with retail trade + 70A 
Collectors and Traveling Salesmen who sell warehouse cer- 

tificatesto wholesalers and jobbers + 40A 

Compounders of liquors + 40A 

Engineers and Mechanics 4- 40A 

Foremen and Other Employees + 50A 

PamUy lAquor Stores and Mail Order Houses, 
(Where liquor is sold in sealed packages only.) 

Proprietors, Managers, and Qerks + 30A 

(Where liquor is sold by jug or in unsealed packages.) 

Proprietors, Managers, and Qerks -f 50A 

Grocers wiih Bar, 
Same as Saloonkeepers. 

Hotels, Restaurants, and Clubs with Bar. 
(If first-dass of lai^ge size.) 
Proprietors, Managers, and Qerks who do not personally 

serve liquor + 20A 

(Average.) 

Proprietors, Managers, and Qerks who do not personally 

serve liquor + 50A 

(All types.) 

Proprietors, Managers, and Qerks who tend bar occasionally + 70A 

Proprietors, Managers, and Qerks who tend bar regularly. + 90C 

Cooks and Chefs -faoA to + 55A 

Waiters -f 70A 

Servants and Bell-bojrs -f 30A 

Musicians +15A to -f 50A 

Stewards +30A to + 70A 

Bartender -f 90C 

Porters -f looC 

Maltsters. 
Who have been connected with brewery within five years... -f 35A 
Who are now connected with brewery -f 70A 
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LIQUOR — Manufacture or Sale of. — Continued 

Vineyard Employees. 
D^)ending on handling of wine +10A to + 30A 

Saioons. 

Proprietors and Managers not tending bar regularly + ioh 

Tending bar regularly 4- 90C 

Bartenders + 90C 

Porters + lOoC 

WhoUsale Houses. 

Proprietors and Managers, finandal interest only + 15A 

Clerks, Cashiers, and Bookkeepers + 3oA 

Proprietors, Managers, Qerks, and ofiSce force who occasion- 

aUy solicit for business or make collections + 40A 

Traveling Salesmen and Cdlectors who sell to wholesalers 

and jobbers only + 40A 

Travelkig Salesmen and Collectors who deal with retail trade + 70A 

Winehouse Cellannen + 90C 

UTHOGRAPHBRS + 15A 

LIVBRY STABLE. 

Proprietors + 25A 

Hostlers + 50C 

*Other Employees + 40B 

LONGSHORBMBN AND LIGHTBRMBN 

Overseers + 20A 

Employees + 50C 

LUMBER. 

Cooks in Camp + 20B 

Dressers, Graders, Lumbermen + loB 

Piler, Scaler, Tracker + loB 

Inspectors and Foremen + loA 

Slddder Foremen + 20B 

Loggers — ^who ride logs or work on booms + 50C 

Riggers and Rigging Slingers -|- 50C 

Raftsmen, Cable Operators, Hook Tenders, and Skidders. . + 50C 

M 

MACHINISTS — ^Unless special hazard 4- loB 

MANICURISTS + 20A 

MANAGERS — ^Unless in hazardous occupation oA 

MANUFACTURERS — ^Unless in hazardous occupation oA 

MARBLE WORKERS^-See Granite Workers. 

MARINE CORPS. 

Commissioned Officers (excluding aviators), Surgeons, Musi- 
cians, Pa)rmasters -f 40C 

Non-Commissioned Officers, Electricians -f 60C 

Ordnance Men and Enlisted Men -|- 75C 
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MARINB SERVICB. 

Ocean Liners, — 3000 or more gross tonnage ^ying within Tem- 
perate Zone — not Tramps. 

Captains, ist, 2d, and 3d ofificeis + loB 

Physicians, Pursers, Chief Stewards 4- loB 

Engineers, ist and 2d + loB 

Machinists + 50C 

Stewards and Cooks (no liquor served) + 50C 

Stewards and Cooks (liquor served) + 70C 

Sailors, Oilers,and Water-tenders + 75C 

Stokers -h lOoC 

Ocean Steamersof less than soootons^yingwiMn Temperate Zone. 

Officers, Engineers, Pursers, Physician, Chief Steward + 30B 

Others same as on larger ships. 

Tramps and Steamers going to Tropics. Apply abooe ratings 
+ proper tropical rate. 

Ocean and Great Lakes — Sailing. 

Officers, including Pursers 4- 60C 

Stewards and Cooks + 75C 

Sailors + lOoC 

Captain on Smack + 60C 

Great Lakes — Steam. 
Officers and Engineers on steamers of regular lines of 2000 or 

more tonnage + loB 

Officers and Engineers on steamers of r^;ular lines of less 

than 2000 tons or on tramp steamers of any tonnage + 3oB 

Wheelmen and Oilers irrespective of size of steamers + 40C 

Bargemen — Captain + 50C 

Men -f 75C 

Cooks on freight steamers 4- 50C 

Cooks and Stewards on passenger boats where alcohol is 

served 4- 70C 

Sailors 4- 60C 

Stokers 4- 75C 

Rioer and Harbor Craft. 

Officers, Pilots, and Engineers 4- loB 

Bargemen — Captains 4- loB 

Boatmen 4- 40B 

Machinists 4- 30B 

Cooks (no liquor served) 4- 30B 

Cooks ^quor served) 4- 70C 

Sailors, Stokers, and Roustabouts + 40B 

Revenue Cutters — See Coast Guard. 

Wireless Operators— Treat as Officers. 

Wrecking and Salvage Corps, excluding divers 4- 50C 

8 
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MASONS 4- loB 

MASSEURS (not bath attendants) + loA 

MECHANICAL ENGINEERS (not in nunes) oA 

MECHANICS (if no Special hazard) + loA 

MERCHANTS (if no spedal hazard) oA 

MESSENGERS (See specific occupation.) 

METAL TRADES AND INDUSTRIES. 

Shop Work on Metal, Brass, Copper, etc. 

Assemblers +15A to + 50C 

Buffers, Burnishers, Finishers, and Polishers + 30B 

Cutters and Grinders (dry process) + 75C 

Cutters and Grinders (wet process) + 30B 

Die Sinkers 4- 15A 

File Makers -f 75C 

Gold-beater -f 15A 

Nickel-plater -I- 15A 

Tinsmith -f 15A 

Hot Iron and Steel Industry. 
Blast Furnaces and Rolling Mill Employees — 
Foremen, Assistant Foremen, Working Superintendent, 

and Sand Core Makers -f 15B 

Annealers, Catchers, Doublers, Matchers, Pair Heaters, 
Rollers, Roughers, Shearsmen, Template Makers in 

Bridge Works and Cranesmen -f 20BD 

Casters, Foi:gemen,Fotmdrymen, Moulders, Mixers, Open 

Hearthworkers, Puddlers, and Steel Melters -h 3oB 

Hot Iron and Steel Workers making small pieces for stoves, 

autos, etc -h 20B 

Sheet Iron Workers. 

Boiler Makers -f 15C 

Bolt Headers, CUppers, Fence-weavers, Japanners + 15B 

FUers +30B to -h 70C 

Tin-plate Mills. 

Dippers, Pidders, and Tinners + 60C 

Other skilled workmen + 15B 

MILK DEALERS. 

Proprietors o A 

Journeymen and Drivers +15BD 

MILLERS. 

Proprietors oA 

Journeymen -h 15B 

MILLWRIGHT + lOB 

MILLINERS. 

Proprietors + loA 

Workers -f 20A 
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MINING INDUSTRY. (Applies to all minerals, whether Coal, 
Copper, Gold, Silver, etc.) 
Dredger, 

Laborers and Oilers + 40C 

Winchmen + 15B 

Underground Mines, 
Owners, Operators, Superintendents, and Mining Engineers 

who rarely enter the mines + loAD 

Owners, Operators, Superintendents, and Mining Engineers 

who occasionally enter the mines + 30B 

Owners, Operators, Superintendents, and Mining Engineers 

who fre^iently enter mines -f 50C 

Government Inspectors, and "Safety First " Inspectors + 30B 

Bosses, Foremen, and Overseers + 70C 

Electricians and Hoisting Engineers + 70C 

Ore Samplers + 70C 

Miners and Fire Boss 4- looC 

Gas Tester and Gas Watchman + lOoC 

Teamsters, Motormen, and Track Layers + looC 

Connected with Underground Mines, but whose duties are solely 

on the surface. 
Blacksmiths, Carpenters, Engineers (Donkey), Foremen, 

Firemen, Ore Sorters, Skilled Workmen, Tipplemen, Tool 

Dressers, Weigh-Boss + 30B 

Hoisting and Surface Engineers + 15B 

Surface Mines, 

Owners, Operators, and Superintendents + loAD 

Placer and Hydraulic'Miners, Steam Shovel Engineers, and 

Cranesmen + 30B 

Laborers, Switchmen, and Switch-tenders + 50C 

MILLS AND CONCBNTRATORS. 

Asbestos Mills and Mines, 
Superintendents and Ofifice Men who do not go into the mill 

or mine oA 

Superintendents and Ofifice Men who occasionally go into 

mill or mine + 15A 

Superintendents and Office Men vrho frequently go into mill 

or mine + 40B 

Foremen -f 40B 

Skilled Workmen + 60C 

Unskilled Workmen + 75C 

Assayer of Ore oA 

Concentrators — Wet Process, 
No Cyanide of Mercury. 

Superintendents, Foremen, Skilled Workmen, Engineers + 15B 

Laborers + 50C 
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MILLS AND CONCENTRATORS. — Continued 
Concentrators — Wet Process. — ConHnued 
Cyanide of Mercuiy. 

Superintendents -f 15B 

Foremen, Engineers, Skilled Workmen + 40B 

Laborers 4- 75C 

Dry Process, 

Superintendents + 40C 

Foremen and Engineers + 60C 

Mill Workers -f i ooC 

Corundum Mill, 

Superintendents and Managers oA 

Foremen -f loA 

Skilled Employees — ^Men + 15A 

Skilled Employees— Women + 30A 

Lead Concentrate Mills. 

Foremen, Skilled Workmen, and Engineers + 60C 

Smelters. 

Managers and Superintendents + 15B 

Blackaniths, Carpenters, Engineers, and Machinists + 15B 

Foremen -|- 35B 

Skilled Workmen + 50C 

Laborers -f 70C 

Stamp MiU. 

Managers and Superintendents + 20A 

Foremen -f 35B 

Skilled Employees + 50C 

Unskilled Employees + 70C 

Zinc Mills, 
Chambermen,Tablemen, Levermen, Zincmen, and makers of 

zinc sulphate + 30C 

Chiselers, Condenser Boys, Kiln Firemen, Loomers, Motor- 
men, Ore Wheelers, and Poker-men and makers of zinc 

oxide + 40C 

Chargers and mixers + 50C 

Crushers -f 60C 

Addmen and pumpers in concentrators + 75C 

MINISTERS — See Clergymen. 

MIRROR MAKERS -|- 55C 

MISSIONARIES. 

In United States and Canada. — loA 

In foreign coimtries — no credit for occupation +Habitat 

MONOTYPERS + I5A 

MOSAIC SETTERS + lOA 
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MUSICIANS. 

Where liquor is served 4-i5Ato+ 50A 

In high-class orchestras. oA 

Others + 5A 

Organists oA 

N 

NAVY (U. S.) 

Qiaplains 4- loC 

Commissioned Officers (excluding aviators) + 40C 

Hospital Stewards, Coxswains, Yeoman, Boatswain, Quarter- 
master, Machinist (Warrant), Gun Captain, Gunner's 

Mate + 60C 

Ordnance Men and Enlisted Men + 75C 

Engine Room, 

Engineers (not officers) + 60C 

Mechanics aboard ship, including carpenters + 60C 

Firemen, Oilers, Water-tenders + 75C 

Navy Yard, 

Civil Engineers — Civilian + loA 

Clerks oA 

NEWSPAPER REPORTER oA 

NURSERYMEN — lOA 

Workers / oA 

NURSES — In private practice 4- loA 

(See also "Asylums, Hospitals, and Sanitariums.") 

O 

OCUUSTS — 5A 

OFFICERS OF CORPORATIONS — 5A 

OIL FIELDS. 

Superintendents and Managers + 5A 

Derrick Builders 4- 15B 

Cleaners, Ploormen, Helpers, and Roustabouts + 20B 

Pipemen, Plumbers, and Stationary Engineers + 15A 

Riggers and Rig Builders + 40C 

Tool Sharpeners and Dressers + 15A 

Well Drillers, not using explosives + 15A 

Well Drillers, using explosives, and Oil Well Shooters + 80C 

OIL REFINERY OPERATIVES + I5A 

OIL TESTERS 4" loA 

OMNIBUS DRIVERS + 40C 

OPTICAL INSTRUMENT MAKERS. + loA 

OPTICIANS oA 
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OSTEOPATHS + lOA 

OYSTBRMBN. 

Proprietors and Captains oA to + 20B 

Employees +15A to + 40C 

P 

PAINTERS. 

Carriage and Automtnle + loA 

Ordinary + 15B 

Bridge 4- 60C 

PAPER HANGERS. 

Proprietors , + 5A 

Foremen + loB 

Journeymen + 15B 

FAPBR AND PULP If ILL. 

(See Factory). 

PATTERN MAKERS + loA 

PAVING LAYERS. 

Skilled Workmen + loA 

Laborers + 40C 

PAWNBROKERS. 

Proprietors + loA 

Employees -h 20A 

PEDDLERS. 

In Country + loA 

♦In City +20A to + 50A 

PHOSPHATE If ILLS. 

Employees, non-acid Fertilizers. + 40C 

Employees, add Fertilizers. + 75C 

PHOTOGRAPHERS oA tO + 20A 

PHYSICIANS. 

Private 4- loA 

Roentgenologist (X-Ray) +15A to + 50C 

PHYSICAL DIRECTORS oA 

PIANO TUNERS oA 

PIPE FITTERS + lOA 

PLASTERERS + loB 

PLUMBERS, GAS AND STEAM FITTERS — Workmen + lOA 

POLICE. 

City OfiQdals, Court Officers, Marshals, Officers, and Head 

^eri£te with office duties only + loA 

Policemen, Detectives, Secret Service Men, and Constables + 35B 

Motor-cycle Policemen + 55C 

Marshals, Sheri£te, Deputy Sheri£te who make 
arrests +35C to + lOoC 

Railroad Detectives. + 60C 
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*PORTBRS— In Commercial Houses + 30B 

(See also Liquor, Hotels, Railroad, etc.) 

POTTERS. 

Decorators, Dish Makers, Dressers, Finishers, Gilders, Hand- 
painters, Handlers, Jiggermen, Kiln Placers, Modelers^ 
Moulders, Mould Makers, Pot Builders, Pressers, Prin- 
ters, Sagger-makers, Stickers-up, Throwers, Turners, 

Wandiousemen. -h 20A 

Kiln Burners and On Drawers + 40B 

Dippers and Mixers. -h BoC 

Spar and Flint Men + 200C 

POWDER, iiANUFACTURBR OP — See Bxplosives. 

PRINTERS. 

Proprietors. oA 

Pro(^readers + loA 

Blectroplaters, BlectrotypeiB, Linotypers, lithographers, 

Monotypers. + 15A 

PRISONS. 

Attendants and Wardens not exposed to special danger.. . . -h loA 

Jailers, Prison Guards, and Turnkeys + 40B 

Matrons. -hisAto-f 30B 

PROMOTERS -h lOA 

PROOFR|lSADERS -|- lOA 

PUBLIC SERVICE — ^Peace. 

City, County, State, and General Government OfiScials and 

Clerical ^ oA 

Custom-House Ofifidals and Employees oA 

Letter Carriers oA 

PUBLISHERS. 

Proprietors. oA 

Q 

^UARRYMEN AND PITMEN — See Granite. 

R 

RAILROAD CLASS. 

Baggagemaster (Station) + loB 

Baggagemen -f- 30C 

Car Sealer -h 30C 

Qerical and Managerial oA 

Depot Master and Train Caller -h loB 

Detective -h 60C 

Dining Car Stewards -h X5E 

Engineers — Locomotive + 60C 

Firemen -h 75C 
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RAILROAD CLASS. — Continued 

Freight Brakemen — ^Automatic couplings + 75C 

Freight Brakemen — ^Not automatic couplings + lOoC 

Freight or mixed train Conductors + 60C 

Freight Handler + 50C 

Mail Clerks and Bxpress Messengers + 15B 

Motormen driving dectrical engines on raiboad lines + 60C 

Newsmen on trains 4- 40C 

Passenger Brakemen or Trainmen. + 30C 

Passenger Conductor + 15E 

Pullman Car Conductor + 15E 

Pullman Car Porter 4- 75^ 

Pumpman + 40C 

Station Agent + loE 

Tel^rapher in large Stations + loA 

Train Despatcher + 20D 

ConstmcUon and Maintenance, 

Bridge Builders, Carpenters, and PainterB + 60C 

Bridge Tender + 60C 

Bridge Foremen + 60C 

Construction Foremen + 60C 

Cranesmen *4* 60C 

Roadmaster +10A to + 40C 

Steam Shovel Engineers 4- 60C 

Wreckers — Foremen + 60C 

Wreckers— Men + 80C 

Rotting Stock, 

Car Cleaner + 60C 

Car and Air Brake Inspector + 30C 

Car Repairer— Outside 4- 30C 

Check Qerks + 30C 

Coal Heaver + 75C 

Crew Call Boy 4- 60C 

Freight Inspector + 30C 

Mechanics in Shops + loB 

Round House, 

Engine Hostlers, Wipers, and Flue Qeaners + 75C 

Foremen 4- 30C 

Repair Men and Machinists. 4- 40C 

Yard and Track. 

Batteryman 4- 60C 

Flagmen and Gatemen — at crossing 4- 60C 

Signal and Switchmen — from tower + 20E 

Signal and Switchmen — not from tower 4- lOoC 

Signal Maintainer — ^Road 4- 60C 
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RAILROAD CLASS,-— Continued 

Yard and Truck. ^Continued 

Track Master or Foremen + 6oC 

Track Section-hand + 75C 

Train Master -f 30C 

Yard Qerk + 30C 

Yard Master + 30C 

Yard Foreman 4- 60C 

Yard Signal Repairman + 75C 

Yard Lampman + 75C 

Yard Switchman + looC 

Yard Switch Repairers + 75C 

Elevated and Subway R, R, Service. 

Conductors, Guards, and Motormen + 15B 

Foremen of Maintenance + 60C 

Painters and Repairmen + 60C 

Signalmen 4- 50C 

Ticket Agent, Gatemen, and Ticket Chopper + 20A 

Track Walker + lOoC 

Street R. R. Cable and Trolley. 

Conductors and Motormen 4- 15B 

Flagmen and Switchmen + 30C 

RANCHMBN. 

Proprietors ^ 15^ 

Employees. oA 

REAL BSTATB DBALBRS oA 

RBPORTBR9 — Newspaper oA 

RBVBNUB CUTTERS — See Coast Guard. 

RIDING MASTER + lOB 

RUBBERS IN TURKISH BATHS + 30A 

♦rug repairers + 30D 



S 

SALESMEN — ^Unless hazard is involved oA 

SAW FILERS— Automatic machines + 30B 

Not using automatic machines + 70C 

SAWMILL. 

Proprietors oA 

Foremen and Engineers + 5^ 

Skilled Employees and Firemen + 15B 

Laborers + 4^ 

SCULPTORS oA 

SEAMSTRESSES — See Dressmakers. 

SETTLEMENT WORKERS OA 
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SERVANTS. 

*Batlers and Valets +i5Ato+ 30A 

^Domestic and HoteL -hisA to 4- 30A 

(See also Hotel and Liquor.) 

SHIP BUILOING. 

Blacksmiths, Carpenters, Coppersmiths, Electricians, Joiners, 
Loftsman, Pattern makers, Pipe-fitters, and Tinsmiths, 
Wood Calkers on steel ships (no work on scaffolding) + 15B 

Bolters-up, Chippers, Holders-on, Riveters, Ship-fitters, 
Steel Calkers, no work on scaffolding + 40B 

Bolters-up, Chippers, Holders-on, Riveters, Ship-fitters, 
Steel Calkers, who woik on scaffolding + 60C 

Riggers. + 75C 

SBXTONS. + lOA 

SHOBMAKBR (Cobbler) + 15A 

SIGN PAINTERS. 

Shop work only + 15A. 

On scaffold +20B to 4- 75^ 

SILK MILL Elf PLOYEBS — See Factories. 

SOFT DRINKS. 

SOFT DRINKS (Bottlers c^ Mineral Water and Soft Drinks). 

Proprietors + loA 

Canvassers, Collectors, and Deliverymen visiting liquor trade + 70A 

Employees who use masks + 40C 

All others + 20A 

See also Drivers. 

SPICE PACKERS. + 50C 

STABLEMEN + 50C 

STEAMFiTTBRS, not on Railroads or in Mines + loA 

STEAMSHOVBL ENGINEERS AND FIREMEN, not in Railioads OT Mincs +20BD 
STENOGRAPHERS — ^Men OT Women oA 

STEVEDORES. 

Overseers + 20A 

Bmplo3rees + 50C 

STONE WORKERS. (See also Granite and Marble.) 

Cutters and Letterers + 50C 

Polishers + 20B 

STORAGE BATTERY WORKERS -f 40C 

STREET CLEANERS + 40C 

STRUCTURAL IRON WORKERS— "See Buildings. 

STUDENTS oA 

SUBMARINE OPERATORS + 200C 

SUBWAY RAILWAY EMPLOYEES— See Railroad Class. 

SUGAR REFINERY. 

Superintendents, Managers. 

Foremen 15B 

Skilled Employees + 40B 
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SUFBRIMTBNDBNT9 — Non-hazardous occupatioiis oA 

SURGBONS + lOA 

SURGICAL INSTRUMBNT MAKERS + lOA 

SURVEYORS — 5A 

T 
TAILORS. 

Merchants oA 

Journeymen + 15A 

TANNERY BMFLOYBBS--See PaCtOiy. 

TAXIDERMIST + lOA 

TEA TASTER + 25D 

TEACHERS— School — lOA 

TEAMSTERS AND TRUCKMEN. 

Proprietors + 15A 

♦Men + 40B 

TELEGRAPH OPERATORS — Not Ralkoad. oA 

TELEPHONE OPERATORS OA 

TERRA-COTTA WORKERS— See Pottery. 
THEATRICAL CLASS— See Amusements. 

TILE LAYERS + lOA 

TILE MAKERS — See Brick <»* Pottery. 
TIN PLATE MILLS — See Metal Trades. 

TOBACCONIST + lOA 

TOOL MAKERS— Not Grinders, light work. + 15A 

TRAPPERS— Animals o A to + 50C 

TRAINERS — Circus. 

Animals— Wild R. N. A. 

Elephants R. N. A. 

Horses + 50C 

TRAVELING SALESMEN— Unless hazard is involved oA 

TUNNEL AND SUBWAY CONSTRUCTION. 

Where no compressed air is used. 

Civil Engineers and Superintendents + 30B 

Foremen and Skilled Mechanics + 40C 

Workmen — without blasting + 50C 

Wcvkmen — ^with blasting +75C to + lOoC 

Where compressed air is used. 
Civil Engineers and Superintendents — 

Who do not go in air locks + 30B 

Who occasionally go in air locks + 75C 

Foremen and Skilled Mechanics — 

Who occasionally go in air locks + lOoC 

Who do not go in air locks + 40C 

Workers in Caisson R. N. A. 



Digitized by 



Google 



124 Thirty-First Annual Meeting 

TURKISH BATH RUBBBRS + 30A 

TURPBNTINE. 

Managers, Owners, and Superintendents + 15A 

Workmen R. N. A. 

Woods-riders. + 40B 

TYPE FOUNDERS + I5A 

u 

UNDERTAKERS. 

Proprietors * oA 

Employees + 15A 

UPHOLSTERERS. 

Proprietors oA 

Journeymen + 15A 

V 

♦valets +15A to + 30A 

VARNISH MAKERS, SKILLED WORKMEN + 20A 

VETERINARY SURGEON + lOB 

W 

WATCH REPAIRER + lOA 

WATCHMEN. 

Day, if first-dass + 25A 

Night, ordinary + 40B 

Night, if connected with Breweries, RaihxMtds, or other special 

hazard + 75^ 

WELDERS, acetylene, electric, etc -hioC to + 30C 

WHITE LEAD WORKERS R. N. A. 

WINDOW CLEANERS — See Buildiugs. 

WIRELESS OPERATORS, on land + loA 

On ships— treat as Officers (see Marine). 

WRrrERS (Authors) — 5A 

WELL DIGGERS— Old Fashioued + 150C 

(See also Gas and Oil Wells.) 

WHETSTONE CUTTER + I5A 

X 

X-RAY OPERATORS +I5A tO + 50C 

z 

ZINC INDUSTRY — See Mining Industry. 
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Mr. Foshay — ^This paper by Mr. Hunter and Dr. Rogers, as 
the previous one upon medical selection, is an obviously candid 
effort to determine the development of life insurance selection 
toward uniformity. From the viewpoint of agency men the 
aim of these papers appears attractive. Once all companies 
select risks on one standard, the soliciting agent will have 
nothing to gain by shopping from one company to another 
with his border-line applicants. The selecting officers also in 
such an era would have, no doubt, a rather more comfortable 
billet. 

Progress, however, comes by variations, not through uni- 
formity. Biologic problems — of which one is life insurance 
selection — are inherently variable. I see no hope that at any 
future period longevity will be susceptible of eocfut mathematic 
analysis. To my mind, therefore, the variables of the problem 
in hand necessitate for their present relatively seciu-e analysis 
the application to them of trained intelligences rather than of 
mechanical systems, no matter how perfect. Herein lies, I 
think, one of the advantages of disconformity. Wrestling with 
variables, there is need for scientific experiment to determine 
the relative value of different modes of treatment. Therein 
lies the advantage in our present state of knowledge of each 
company trying out novel methods. 

In the Mutual Life our occupational selection has developed 
more and more toward individualism, and, I believe, with 
success. With us individualism applies both to the risks and 
to home office mechanism. To us each risk is a htunan being 
entitled to insurance at a rate that does justice to his peculiar 
and personal attributes and relations. In the Home Office we 
have favored and encouraged the development of industrial 
specialists, educated to study and understand the actual 
working conditions of particular trades. This involves the 
admittedly slow process of first securing and training the 
proper personnel, and then the time-consuming investigation 
of special trades, but ensures in the course of time scientific 
evaluation of industrial hazards. 

Not unnattu-ally it therefore follows that to us the ntunerical 
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rating method as applied to occupational selection appears 
rather reactionary. The system seems to be built as a machine 
for purely mechanical selection. The effort apparently is to 
produce a method by which a person wholly untrained in 
industrial selection can correctly tmderwrite a life insurance 
risk from that standpoint. Such a method in dealing with one 
of the greatest fields of life insurance study would seem to be 
tmfair to the individual applicant, subversive of the best 
interests of life insurance as an institution, and wholly neglect- 
ful of a great opportunity for effort toward industrial better- 
ment. We believe that occupational selection can — and ought 
to be — made one of the active factors in the evolution of 
modem industrialism toward safety, longevity, and happiness. 
This cannot be done if we are content to accept the mortality 
ratios of past experience and to apply them in mass action 
upon whole classes of industrialized human beings. 

If life insurance risks are being selected by underwriters 
personally familiar with industrial hazards through experience 
and study, the present modem condition of the industry will 
be more thoroughly recognized than if the sole knowledge 
possessed is from past experience, which, to be adequate, must 
cover a nimiber of years when it is likely to be obsolete. It 
should be the duty of an underwriter passing upon industrial 
questions to know the trend of conditions in an industry so 
that he may not only be able to act upon the risk on the basis 
of what mortality has been experienced, but to make a fair 
assumption as to what the mortality will be within the next 
ten years. Whereas some idea along these lines may be had 
from the sources of information (exclusive of the insurance 
experience) mentioned in Mr. Htmter's and Dr. Rogers* paper, 
these are in the main so fragmentary and so many of them are 
produced from a standpoint so wholly alien to life insurance 
that the result, if sole dependence be placed upon them, is 
considerably short of what we would consider a proper founda- 
tion upon which to select risks. Scientific pamphlets of indus- 
trial hazards are, as a general rule, written in scareheads. For 
the scientific investigator, the existence of an industrial disease 
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or an industrial hazard is stiffident for an unlimited investiga- 
tion, the greater part of which is useless for life insurance pur- 
poses. There is no occupation so dangerous or unhealthy that 
it may not be improved; and, in a great many instances, the 
hazards can be entirely eradicated. It should be the duty of a life 
insurance tmderwriter to know the present status of conditions 
in such industries and just what precautions shouldbe taken. 

In fairness to the individual applicant, the conditions sur- 
rounding his own place of employment should be considered as 
affecting the basis on which he is admitted as a member of the 
Company to which he is applying. The authors of the paper 
tmder discussion have mentioned the manufacture of electric 
storage batteries as in the category of tmhealthy circumstances 
of employment. It may be as well, therefore, to take this 
occupation as an example of the point in question. It has 
been stated that the hazard in this industry comes from fumes 
of chemicals. The great hazard in the storage battery manu- 
facture, however, is in the handling of the lead. There are 
storage battery factories, however, in the United States that 
are so equipped with mechanical devices for mixing the lead 
oxides and elimination of dust, so scientifically arranged as to 
the isolation of dangerous processes, and with sanitary facili- 
ties and rules of operation so devised and carried out that 
these factories are practically as safe to work in as an oflSce. 
Conditions such as these should in fairness to the individual 
risk be recognized; and it is obvious that a purely mechanical 
system will fall short of doing so. 

It may, of course, be stated in opposition that one cannot be 
sure that an operative insured in such a factory will remain in 
it. That is possibly true in isolated individual cases. It has, 
however, been noted in innumerable cases that there is so 
close a relationship between labor overturn and working condi- 
tions that one may almost be said to be an index of the other. 
When you find a factory with a huge labor turnover you may 
be certain that you are going to find bad working conditions. 
Industrial drift is, therefore, from the bad to the good, and 
not from the good to the bad. In other words, the selection in 
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industrial classes is working in ottr favor rather than against 
us. It is obvious, therefore, that if a life insurance company 
is going to do its full duty toward an individual applicant, 
that applicant's petition for membership should be passed on 
(if he is in a dangerous or unhealthy trade) by a skilled under- 
writer conversant with the details of the trade, and full in- 
formation should be procured as to the conditions existing in 
his industrial environment. In passing, it will be noticed that 
there are occupations quoted in the schedule which accom- 
panies Mr. Htmter's and Dr. Rogers's paper in which a latitude 
for selection is given. This latitude, however, is wholly in- 
dividual and deals solely with the personal duties of the 
applicant and has no relation to his industrial environment. 

Where possible, the eflFort of an insurance company should be 
the betterment of conditions. It has been proven by the 
wonderful work done by accident and health companies that 
insurance can exert a remarkable influence on industrial con- 
ditions. Conservation of industrial man-power is tmdoubtedly 
a paramount problem at the present time, and if life insurance 
can exert an influence in that direction it is too big an institu- 
tion to neglect such an opportunity. It is not possible to 
realize fully on this opportunity with a mechanical system of 
selection which does not train the tmderwriter in the actual 
fundamental knowledge necessary for a scientific selection of a 
risk from the industrial standpoint. 

Taking up now the application of our theories, the great 
points to aim at in the selection of a life insurance risk indus- 
trially are two: 

First : Complete justice to the individual applicant. In order 
to attain this, four factors must be thoroughly considered: 

A. The inherently dangerous or unhealthy nature of the 

trade he is in. 

B . Applicant's personal exposure to the danger of his trade. 

C. Applicant's particular industrial environment, or the 

actual conditions in the factory or shop in which he is 
employed. 
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D. Applicant's own mental stature, or his likelihood to 
understand and guard against the danger of his 
employment. 

Second: A prompt recognition on the part of life insurance 
as an institution of all efforts that are being made toward the 
betterment of industrial conditions; such recognition not to 
wait tmtil the entire industry shows the effect of such move- 
ment, but to be recognized and compensated for in all in- 
dividual instances where it actually occurs. 

To meet the requirements of these two aims of industrial 
selection several conditions must be present in the underwriting 
office of the company selecting the risk. 

First, properly selected and trained tmderwriters must be 
assigned to the duty. 

Second, a complete library of information must be main- 
tained and sufficient research work done continually so that 
the office is kept alive to all varjang industrial conditions. 

Third, a sufficiently malleable system of rating must be in 
use to permit the proper compensation for favorable conditions. 

Fourth, an information procuring system which will enable 
the company to determine without loss of time the industrial 
environmental conditions surrounding the particular risk. 

As to the first of these factors, it is obvious that an under- 
writer to measure up to the requirements of this system, must 
be of sufficient scientific training to be able thoroughly to 
understand industrial processes and the nature and effects of 
industrial poisonings. Having picked your underwriter, his 
training should proceed along these lines, both by study of the 
special subjects in which he is to deal and actual field inspec- 
tions of manufacttuing hazards and conditions. This, of 
course, requires a higher type and higher salaried man than 
one whose only duty is to operate mechanically under a fixed 
system. This, however, is compensated for by the fact that 
these will constitute a very small part of the general tmder- 
writing office; will conduct practically all the industrial re- 
search work; will also take charge of other special lines of 
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selection which involve sanitary and health conditions in 
foreign countries; and, in short, all the specialized branches of 
lay underwriting. 

Second, this condition speaks for itself and needs no com- 
ment. 

Third, there are a great many systems for applying indus- 
trial extra premiums which will allow for varying conditions. 
The method which our own company employs at the present 
time is simply the quoting of two, or possibly three, extras 
to be given in preferred, semi-preferred, or ordinary cases. 
This system is probably not as scientifically accurate as some, 
but it has the advantage of being easily handled by the solicit- 
ing agent, and is, without doubt, suflSdently accurate to work 
out satisfactorily in the mass of cases. There is no doubt but 
what a better system can, and will be in time, devised and 
adopted. Very probably the system of increase in mortality 
used by a niunber of companies is better from a purely scien- 
tific standpoint. The main factor from the standpoint of the 
underwriter is the ability to recognize the individual conditions 
of each risk. 

As to the fourth factor, this is, of course, done very largely 
by a complete system of occupation blanks which bring out 
the conditions in the factory which the underwriter must know. 
These blanks must be prepared by one of the specialized tmder- 
writers having thorough knowledge of conditions necessary 
to minicMze the adverse factors in any industry. This will 
take care of the greater number of cases. As supplementary 
to this, a properly organized inspection force such as is fast 
becoming an absolute necessity to every properly operating 
life insurance company can quickly ascertain facts that are 
omitted from the data on the case when it is received. This, 
of course, may slightly delay an individual application, but if 
it is done for the purpose of giving the risk a preferred rate, the 
delay is just ; and, in any event, it happens only in a very small 
minority of cases. Such a system as roughly outlined is 
impossible to operate under any method of purely mechanical 
selection. Nor are the two systems capable of working side by 
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side, as it is immediately apparent that the specialized under- 
writer who passes upon the case must in his analysis of it 
simply throw out the original rating that has been given it and 
start from his own standpoints. The net result, therefore, of 
having such a rating would be for application to the very worst 
cases and this is instantly accomplished by the maximum 
extra. In many instances it would also lead to the mechanical 
rating of numbers of risks without the application of the scien- 
tific principle which we regard as essential to proper industrial 
selection. 

As to the factor of an absolutely even selection, we do not 
think that this is endangered by any method which aims at 
scientific and correct results. There are occasionally cases in 
which one man will receive a preferred rate, and another a 
higher, and conditions appear to be equal. This happens very 
seldom, and in the majority of such cases some factor has been 
overlooked by the person making the appeal, which changes the 
case's whole complexion. Of course, in an extremely rare in- 
stance it will happen that there is such diversity of action, but 
this is so rare that it should not operate against the system as a 
whole. 

The convictions and methods thus hastily outlined represent 
the evolution of occupational selection in the Mutual Life. 
That future changes, at least in details, are inevitable we fully 
believe; but we are firm in the conclusion that in general our 
methods approximate that fairness and certainty in occupa- 
tional selection which we regard as scientific. 

From year to year we watch the trend of our mortality 
experience in those occupational classes in which the risks are 
suflSdently numerous. There is not time to record them 
in detail in this discussion. From 1907 to 1914, exposures 
through 1 91 5, however, we experienced a mortality in the 
occupations classed as ''hazardous" in the Medico- Actuarial 
Investigation of 114% of the expected by lives and 89% by 
amounts. The greater proportion of these are insured tmder 
extra premiums. In the ' ' semi-hazardous' ' dass of the Medico- 
Actuarial Investigation for the same period we registered a 
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mortality of 92% by lives and 94% by amounts — a good 
proportion of these being extra-premium classes. 

As a final conclusion of our experience we are convinced that 
successful occupational selection — in fact all selection — ^is 
relatively simple provided the exact facts of insurability re- 
garding each risk are at hand. The careful and minute job- 
analysis of each trade or industry by a skilled industrial expert 
enables the imderwriter to classify his applicant accurately 
through the occupation blanks designed to draw out the specific 
information that is required. This, as already noted, must be 
supplemented by an inspection personnel carefully educated to 
check off the statements of the applicant. Local inspection 
reporters are trained to know the subdivisions of work in the 
industries of their vicinity and are thus prepared to clear up 
doubts of an individual applicant's occupation promptly and 
with certainty. 

While thus in frankly setting forth the principles of our own 
action I have been compelled to take a diflFerent position from 
Mr. Hunter and Dr. Rogers, I have great respect for the 
pioneer work they have done. Time may prove their method 
the better, though I do not believe so. While we are confident 
that we are on the correct path, we make no pretense to finality 
but are constantly searching for and tr)dng out new methods. 
Mr. Murphy — This paper is one of great practical usefulness 
and we are all again indebted to the authors for a contribution 
that will assist in solving our common problems. Studies of 
the influence of occupation upon our business have not in 
general been as extensively made as they have been in the 
casualty field where occupation afFords the primary means of 
ciassif3dng risks. The fact that medical examinations and 
inspections have given us powerful guides in the selection of 
risks has perhaps tended to diminish the attention paid to 
occupation. I believe this to have been particularly true in 
cases where the occupation was not sufficient in itself to dis- 
qualify for standard rates. 

It has been my experience that one of the great problems in 
selection is the accurate and consistent meastu'ement of risks 
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which have two or more iinf avorable f eatiires, any one of which 
is not stifficient to cause rejection at standard rates. This 
problem is faced by every company whether conducting a sub- 
standard business or not, and therefore this paper is of general 
usefulness by its inclusion of virtually all occupations. There 
is apt to be a tendency, particularly on the part of agents, to 
consider a risk satisfactory unless there is some one sufiSciently 
important impairment to cause rejection or a sub-standard 
offer. This seems to me an improper view, but unless we have 
a pretty definite conception of the effect of minor impairments 
in the risk, we are in danger of acting in such a manner. 

Another practical problem which confronts those charged 
with the responsibility of selection is the interpretation of par- 
ticular cases in occupations requiring extra premiums. It 
may be urged that the factory in which the applicant works is 
an unusually healthful one for such a business or that, for 
example, a certain theatrical man is so superior in his tastes 
and mode of life as to warrant removal from the threatrical 
class of risks. If we admit that each risk should be selected 
on its merits some of these pleas may appear to be well founded. 

This emphasizes the importance of subdividing occupational 
ratings in such a way that each classification will be reasonably 
homogeneous. If this has been done,' exceptional treatment 
will not generally be warranted. It must further be remem- 
bered that if the rating is based on an experience which in- 
cluded the more favorable types of the occupation, that rating 
wiU probably be insuflSdent after excluding such favorable 
cases. On the other hand, it is necessary to consider changes 
in ratings from time to time in any occupational group, the 
risks of whose employment have been altered by new methods 
in the industry. In addition there are great practical diflSctd- 
ties in obtaining homogeneous classes in occupations where the 
extra mortality arises from moral environment and we are 
sometimes justified in treating distinctly favorable cases len- 
iently. This requires on the other hand that the ratings for 
the group be placed high enough to warrant the exclusion of 
exceptionally good cases. 
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The introduction of disability and double indemnity benefits 
in life insurance policies has brought up new problems in the 
art of selection. Just as we are obliged to classify life risks with 
care so that anti-selection may not render the premiums ixiade- 
quate, so I think we shall all agree that the only proper way 
to handle these new benefits is to grant them or refuse them in 
accordance with the rates of loss to be expected under each 
benefit from the dass of risks to which the individual belongs. 
In classifying risks for double indemnity and disability, occu- 
pation plays a very important part, and the symbols showing 
the authors' opinions in this respect are especially valuable. 

It is probably too early to obtain a satisfactory volume of 
experience indicating the rate of disability and of mortality 
among the disabled for the various occupational classifications. 
We may feel somewhat more confident about the rate of acci- 
dental death because of the information to be obtained from 
previous mortality experiences which show the causes of death. 
It is the part of wisdom, however, to asmne that the number 
of accidental deaths reported under policies containing no 
double indenmity clause is less than the number that would 
have been reported if such a clause had been included. I do 
not mean to imply that we must expect fraudulent claims, but 
rather that certain deaths primarily due to accident may have 
been reported in the past as due to an intervening traumatic 
disease. In view of the lack of data in all companies under 
both the disability and double indemnity clauses, the occupa- 
tional classifications suggested by the authors from their wide 
experience in handling questions of selection are particularly 
welcome. 

It will be noted that the paper does not go further than to 
say whether the authors would accept or refuse each clause 
because of occupation. It will also be seen that in certain 
occupations requiring sub-standard life rates they would issue 
such benefits. It would be of interest to know what rates 
would be charged in such cases. It seems to be a conviction 
among accident and health underwriters that lives physically 
impaired are subject to an accidental death rate somewhat 
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higher than the normal because of their lack of recuperative 
power in event of accident. It is also reasonable to assume that 
lives sub-standard for occupational and other reasons will 
exhibit some extra loss under disability benefits. The ques- 
tion therefore arises whether in sub-standard occupations, 
which do not seem to affect disability and accidental deaths 
directly, we should expect something above normal losses 
because of the larger number of lives which will become physi- 
cally impaired. 

If extra losses are to be expected, then some method should 
be fotmd to assess extra premiums. If a company rates up the 
age to cover extra mortality and the disability and double 
indemnity rates are charged for the higher age there would 
appear to be no direct connection between the rates and the 
risk. This may not be a very important fact in the present 
tmdeveloped state of the subject. It would, however, have the 
very peculiar effect of reducing the rate for general accident 
double indemnity on limited payment life forms, if the rates 
for double indemnity are based on a constant premium for all 
ages at issue on the ordinary life plan, as is done in some 
companies. 

With the desire to have a simple and yet flexible method by 
which each clause could be charged for in accordance with the 
merits of each class of risks, and independent of the life rates, 
the Equitable adopted the practice of charging certain mul- 
tiples of the regular rates for these benefits. As we do not 
charge extra life premiums for sub-standard business based on 
the method of rating up the age, there was no reason to follow 
that method with such clauses. This also permitted us to 
issue the benefits with proper multiple rates for some of the 
occupations in which the authors advise rejection. I speak of 
this because any list such as the authors have given will partly 
depend upon the method of premitmi charges which the par- 
ticular company uses. 

Dr. Dublin — We in the Metropolitan have also recently 
completed a revision of our Occupation Rating List. I hope 
you have all received a copy. 
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The need for a fairly complete Occupation Rating List is 
probably greater in a Company like the Metropolitan than in 
most other companies that limit their writings, for the most 
part, to preferred risks. As you know, we do a very wide 
business, including Ordinary, Intermediate, and Industrial 
instutmce. To a very considerable extent, our Intermediate 
and Ordinary business is built upon a foundation of Industrial 
policyholders. As Industrial policyholders insured with us as 
children grow up and improve their condition, many become 
eligible for Intermediate and Ordinary insurance. The fall 
in the value of money and the consequent rise of wages have 
also had a very marked effect in developing a demand for 
Ordinary insurance among working people. Please do not 
misunderstand me. The Company does a very large Standard 
and Super-Standard Ordinary business. But, in the nature of 
the case, it also writes a very large amount of Ordinary and 
Intermediate business on the lives of working men and women 
whose occupations often involve hazards. We are, therefore, 
careful in the inspection of risks for evidence of occupation 
hazards and have established a technical section for this pur- 
pose. 

Our method of rating is somewhat different from that prac- 
ticed by the New York Life. We rate by plan of insurance 
and not by rating up the age of the applicant. We recognize 
four distinct mortality tables. There is first our regular Ordin- 
ary insurance which is intended to cover Standard or Preferred 
risks. There is no room in this group for those exposed to any 
serious hazard of occupation. The second group includes the 
Intermediate risks who are working people able to pay prem- 
iums quarterly, annually or semi-annually. They are exposed 
to the average risks of industry and their expected mortality 
may run up to a limit of 150% of the American Experience 
Table. The third plan is on the Special Class Table and is in- 
tended for applicants where the hazard is more severe, the 
expected mortality being up to 200% of the American Ex- 
perience. Finally, we have recently added a fourth group, 
Special Class B, in which the expected mortality runs up to 
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250% and includes a ntunber of hazardous risks which were 
fonn^ly declined. 

It is not at all a simple matter to compare the ratings of our 
Company with those used by the New York Life. The mor- 
tality tables used by the two companies are quite different, 
and this diffictdty is still further accentuated by the diverse 
nomenclature of occupations used by the two companies in 
their lists. It is unf orttmate that life companies have not as yet 
agreed upon a working list of occupations which would be avail- 
able to them all, even regardless of varieties of rating practice. 
To-day each company has a list which has grown up out of its 
own experience without much regard to the reqtiirements of 
comparability or to the technical precision of the terms used. 
In the Metropolitan, the plan has been, wherever possible, to 
list the individual occupations under their respective industry 
class. In the list submitted by Mr. Hunter and Dr. Rogers one 
finds the individual occupations more often singled out for 
individual consideration. There is perhaps an advantage in 
following the industrial arrangement more consistently be- 
cause, in this way, the agent soon learns to know the relative 
hazards in the several occupations of one indstury. Industries 
are often identified with certain localities; as, for example, tire 
making in Akron, automobile manufacturing in Detroit, etc. 
Agents in such locatipns should be encouraged to think in terms 
of their chief local industry and it is convenient for them to 
have the individual occupations listed under each other rather 
than alphabetically as separate occupation titles. We have 
found it useful to give a supplementary list of occupations 
arranged alphabetically without regard to industry; but this 
is considered subsidiary to the main industrial clas^cation. 

In general, the New York Life ratings and those of the 
Metropolitan are in dose agreement. They have been con- 
structed from very much the same sotu'ces. In both companies 
little reliable information of a statistical character on the 
mortality of occupations is available. The number of occupa- 
tions where there has been a sufiSdently large and recent ex- 
posure to be indicative of present industrial conditions, is very 
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small indeed. Much more useful has been the descriptive 
technological data published by departments of labor of the 
States and Federal Government, the reports of departments of 
mines, Factory Commissions, Workmen's Compensation 
Boards, and now and then, the reports of special investigations 
of industries by government commissions. We have used 
extensively the works on industrial chenwstry, engineering, 
and general technology. Where necessary, we have made in- 
vestigations of our own of plants in specific industries and 
have checked up our judgment with expert advice. Our data 
have always been tempered by tmderwriting judgment. In 
our Company, ratings have been somewhat determined also 
by investigations of occupational mortality in the large indus- 
trial experience and, also, by intensive investigation of in- 
dividual claims where occupation has obviously played an 
important part in causing death. For a period of years, we 
have collected large numbers of records indicating that certain 
t3rpes of accident and of disease are associated with occupations. 
Such records are very suggestive of the type and gravity of the 
hazard which surrotmd certain occupations. More recently, 
we have obtained guidance through the study of the experience 
of the Group Department. The data for a ntunber of groups, 
covering a considerable number of industries, are now avail- 
able. The results are exceedingly helpful as we have exact 
information with respect to exposure and the experienced 
deaths. The important point to remember, however, is that 
the ratings are rarely based upon an actual mortality experi- 
ence. It is important to emphasize this point because the 
rating lists of companies even that of the paper under dis- 
cussion give the impression of having been based largely upon 
conclusive statistical data. Of course they are not. 

As might be expected, there are some important differences 
in the ratings of occupations in the New York Life and Metro- 
politan lists. The former Company is very liberal indeed in 
rating workers in iron and steel mills, granting standard rates 
to virtually all occupations in the industry. The practice of 
the Metropolitan has recently been liberalized to grant Inter- 
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mediate insurance to the large number of workers who are 
moderately exposed to heat and to accidents in iron and steel 
mills. The most hazardous occupations, including those 
•around Bessemer converters, the rollers, roughers in plate 
mills, puddlers,tong8men, and heaters are grants Special Class 
insurance; a small number, like the pot lifters and the hand 
chargers and a few others, are limited to Special Class B insur- 
ance. It is diflBcult to tmderstand on what grounds the more 
liberal New York Life ratings for these occupations were con- 
structed. Our best reports show a mortality rate between one 
and two per looo from immediately fatal accidents in iron and 
steel mills. This figure is augmented by deaths which occur 
later from disabling accidents. The exposure to heat and to 
hard work and long hours must add appreciably to the total 
in deaths from neumonia, heart disease, and the other degen- 
erative conditions. We have recently liberalized our ratings 
for commissioned oflBcers of the Army and Navy, except Avia- 
tion oflBcers, to whom we issue Ordinary insurance (except 
Whole Life or Term policies) without Disability Annuity or 
Double Indemnity provision and with a war clause. The New 
York Life rates commissioned oflBcers up 40% which is ap- 
parently equivalent to six years additional. We are also more 
liberal in our ratings of policemen. On the other hand, the 
New York Life List is more liberal with fishermen, longshore- 
men, and stevedores, woodsmen and rivermen and linotypers, 
monotypers, and electrotypers. It would be very diflBcult and 
perhaps fruitless in this place to present a parallel list of all 
the differences. Any one who is interested can make the com- 
parison between the two lists. 

With reference to Disability Annuity and Double Indemnity 
provisions, the lists of the two companies agree fairly closely* 
although the methods of procedure are somewhat different. 
In the Metropolitan, Disability Annuities are granted to 
Ordinary and Intermediate applicants with practically no 
exceptions. We do not, at present, consider it necessary to 
restrict those occupations where a higher rate from tuberculosis 
or disabling accidents may be expected. Those who are 
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exposed to severe hazards, Hke the Special Class risks, cannot 
obtain Disability Annuities. In Hke manner, the Doable In- 
demnity featm'e is limited to applicants granted Ordinary 
insurance with the exception of a small number of occupations 
where there is an accident hazard, but not in itself sufficient 
to Emit to Intermediate insurance. In effect, the restrictions 
on these two policy provisions are much the same in the two 
institutions. 

The whole tendency of occupation rating at present is in 
the direction of greater liberality. Such a policy is largely 
justified by the constantly improving conditions of industry. 
The development of the "Safety First" movement; of indus- 
trial medicine, surgery, and sanitation: the extension of 
workmen's compensation by States, and the establishment of 
departments of labor exercising supervision over factories; the 
increasing power of labor unions in their insistence on better 
working conditions ; all of these have brought about remarkable 
improvements in the conditions surrounding labor. The rat- 
ings of companies have tried to keep pace with these improve- 
ments. Many more changes will have to be made to do justice 
to workers in what were formerly hazardous occupations. 
Altogether, companies are ever ready to liberalize their rates 
under the pressure of the sales department of the business. It 
is amusing to observe how soon after one company liberalizes 
its rate, whether rightly or wrongly, how many of the others 
soon follow suit. I consider this bad policy but it happens only 
too often under present tmderwriting conditions. 

In conclusion, may I not recommend that a Committee 
representing the Medical Directors, the actuaries and the 
insurance statisticians engaged in occupation rating work, be 
organized to prepare a uniform nomenclature for use by insur- 
ance companies. Such a conmiittee could also outline a plan 
of office practice which companies could employ in determining 
their occupation ratings. If desired, the committee could even 
proceed with the preparation of adequate ratings based not 
only on such statistical evidence as may be available and 
worthwhile but, more especially, upon a knowledge of current 
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conditions in industry. Provision should be made for the ready 
exchange of infonnation between companies which will lead 
to more unifonn ratings in the future. No single Company 
can possibly succeed in working out this immense problem. 
For one thing, the services of technicians in the several indus- 
tries and students of industrial hygiene will have to be con- 
sulted to obtain more adequate descriptions of processes and 
the hazards to health that are encountered. The expense of 
such effort can best be borne by the several companies con- 
tributing to the plan on some equitable basis. We should all 
feel very htmible in the face of the huge problem involved in 
preparing a rating list for occupations which shall be at once 
fair to applicants for insurance and to the underwriting com- 
panies. The whole subject is in its infancy and it is most 
inadvisable for any Company to believe that its present 
methods or results are final. 

Dr. FitzGerald — I have read with interest the paper of Dr. 
Rogers and Mr. Hunter, and in order to be able to discuss it 
intelligently I have communicated very freely with Dr. 
Frederick L. Hoffman, Vice President and Statistician of The 
Prudential Insurance Company. 

It is most difficult to discuss a paper which presents the 
subject of occupational rating in its relation to life insurance 
from a viewpoint of a company the methods of which are 
widely at variance with those generally adopted. For a full 
understanding it would be necessary to have much more 
information as to both the methods and the results of the New 
York Life's experience which, as far as I know, are not avail- 
able. If the ratings are based entirely upon the medico actu- 
arial experience, it may be said that that experience in many 
particulars is open to serious doubt as to the conclusiveness of 
the data in their application to present day rating problems. 
The methods of The Prudential are based in all cases upon the 
Company's actual experience carefully observed for many 
years and practically down to date, supplemented on the one 
hand by statistical information derived from general experi- 
ence, and on the other by thorough personal investigations 
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into existing industrial conditions with a due regard to occupa* 
tional subdivisions, so as to locate the true occupational hazard 
in consequence of a higher accident liability or an increased 
liability to disease. The Prudential limits itself to three occu- 
pational ratings. Occupations which cannot be brought within 
these three groups are declined, but only upon individual con- 
sideration with a due regard to all the facts available to 
Company at the time. 

The practice of the New York Life in rating an occupational 
case a ntunber of years ahead has, as far as we know, been 
adopted by few other companies. The danger involved in the 
practice was best illustrated in the recent anthracite wage 
dispute in which it was charged that miners were rated sixteen 
years above the actual age and were therefore assumed to be 
subject to a curtailed longevity of an equal amount. Our ex- 
perience conclusively proves that statistics alone cannot solve 
the problem, but that there is required a thorough knowledge 
of the conditions which give rise to occupational hazards in 
particular industries. 

Dr. Rogers and Mr. Htmter in their conclusions observe that 
it is to be hoped that "As a result of the publication ot our 
statistics the practice of other companies will be given so that 
we may add to our knowledge of occupational mortality," but 
they give no statistics of experience, but only a statement of 
the rating methods followed by their company. This, it is to- 
be asstuned, is merely an approximation and not to be ac- 
cepted as a statement of actual experience. A few illustrations 
will make this point dear. 

Under theatrical employees, actors, book agents, and box. 
oflSce employees are rated alike, it being intimated that they 
are subject to an extra mortality of 40%. This, we believe,, 
cannot be shown, for we believe no statistical evidence can be 
supplied for this statement. Why box office employees or 
actors should be subject to an extra mortality of 40% we are 
tmable to tmderstand. In contrast it may be pointed out 
moving picture actors, who are certainly subject to a much 
higher hazard than ordinary theatrical employees, are rated 
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at 40%, subject only to modifications in the plan of insurance. 

It has never been the practice of our Company to discrim- 
inate in the case of ordinary employments subject to but a 
slight increased occupational hazard, such, for illustration, as 
bakers are apparently rated on the assumption of an increased 
mortality from lo to 30%, and barbers, who are assumed to be 
subject to a higher death rate of 15%. It would be interesting 
to know what statistical evidence the company can furnish 
that would justify occupational discrimination in the case of 
skilled trades of this kind. 

The list, of course, is entirely too long to be gone over in full 
detail, but attention may be directed to the excess in rating 
of 75% in the mortality of workmen in cement works. As far 
as we are informed, all of the investigations which have been 
made have shown the comparative harmlessness of cement dust 
as a factor in Itmg fibrosis or tuberculosis. By way of contrast 
unskilled workmen employed as concrete block makers are 
subject to an excessive mortality of 40%, although for all 
practical purposes probably subject to much the same degree 
of dust exposure. 

A curious statement is with reference to professional gam- 
blers, which, as far as our knowledge goes, are declined by all 
companies because of the fact that this is clearly unlawful 
employment. It is implied that the excessive mortality is from 
50 to 90% and the absence of the R. N. A. would seem to imply 
further that these are not considered in the class of risks not 
considered acceptable. 

Under stone workers, granite cutters are referred to only as 
work with the chisel. The most important occupation in gran- 
ite cutting is work with pneumatic tools which tmquestionably 
and seriously predispose to Itmg fibrosis. The classification 
does not in our judgment represent actual occupational con- 
sideration at the present time. The same conclusion applies 
to marble workers and to slate workers. Marble workers are 
subject to a lesser disease liability than granite workers on 
account of the obviously less injurious qualities of the dust. 

We are at a loss to understand what is meant by longshore- 
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men employees. This class of labor, at least in the past, was 
generally tmdesirable for ordinary insurance on account of the 
very heavy labor and the liability to overstrain and the very 
casual nattu^ of the employment. 

The mining classification does not seem to us to conform to 
modem methods. The recent anthracite coal controversy has 
brought out the fact that all companies may consider it ad- 
visable to revise their rates so as to discriminate with a higher 
degree of scientific accuracy the different branches of the 
mining industry. For it would seem imsdentific to classify 
coal miners not subject to miners' phthisis in the same way as 
quartz miners of the western states, particularly those em- 
ployed in the zinc and lead mines of Missouri and the deep 
lead mines of Montana, but in any event it would seem un- 
scientific to classify miners and fire bosses alike since the latter 
are tmquestionably subject to a higher occupational hazard. 
It also would seem contrary to experience to classify govern- 
ment mine inspectors and safety first inspectors in the mining 
industry on the assiunption of a higher mortality of 30% when 
the serious accident risk is practically limited as an insurance 
factor to men employed in mine risk work of the more hazard- 
ous kind. In the case of safety engineers the same rule seems 
to apply as in mine engineers. Doctunentary knowledge 
secured and experience offset the inherent accident liability 
in the mining industry. 

The foregoing are but a few illustrations of the controversial 
aspects of a question which has received entirely inadequate 
consideration on the part of the medical directors charged, as 
in the case of most companies, with the responsible duty of 
assessing extra premiums on account of occupational hazards. 
In the case of The Prudential this duty has for many years 
fallen upon the Statistician's Department, which is required to 
report a statement of fact and specific recommendation in each 
and every case open to doubt and not subject to the regular 
rules and regulations as contained in the manual. That oflBce 
amplifies all its inquiries with a large amount of data, prac- 
tically up to date, concerning every dangerous or unhealthy 
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emplojrment. In the light of a long experience we are satisfied 
that our practice is satisfactory alike to the insured as well as 
to the Company. 

Dr. Rogers and Mr. Hunter — In his discussion of our paper 
Dr. Fitzgerald makes the statement that " It is difficult to dis- 
cuss a paper which presents the subject of occupational rating 
in its relation to life insurance from a viewpoint of a company 
the methods of which are widely at variance with those gener- 
ally adopted." We cannot understand Dr. Fitzgerald's diffi- 
culty because, while it is true that we have for years followed 
the ntunerical method of selection of risks, it is not true that 
this method produces results essentially different from the 
empirical method in use in other companies, for the reason that 
the tmderlying facts upon which the two methods are based are 
practically the same. We find it difficult to reconcile Dr. 
Fitzgerald's statement with that of Mr. Little of his own com- 
pany, who in a discussion of this same paper before the Actu- 
arial Society of America, said that it " . . . represents a 
further contribution from the company which, from its officers, 
has done perhaps more than any other to shed light on the 
difficult subject of scientific assessment of sub-standard risks." 
We are especially surprised to learn from Dr. Fitzgerald that 
" the methods of the Prudential are based in all cases upon the 
company's actual experience carefully observed for many 
years and practically up-to-date" for the reason that there are 
a great many occupations which come before us on which we 
have no actual mortality experience. In this respect we find 
ourselves in the same position that Dr. Dublin of the Metro- 
politan Life occupies who frankly states that with reference to 
his company "little reliable information of a statistical char- 
acter on the mortality by occupations is available." The New 
York Life does not base its practice on statistics alone, nor 
have we ever said that it did. The Company always takes into 
consideration the changing conditions in so far as it is able to 
do so. 

Surely Dr. Fitzgerald cannot be serious in his suggestion that 
there is a danger involved in the advance in age method as 
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against the special class or extra premium method of providing 
for increase in mortality, because in a wage dispute it was as- 
sumed that an advance of 16 years in age meant a curtailed 
longevity of equal amoimt! 

In regard to theatrical employees, Dr. Fitzgerald must have 
forgotten the results of the Medico-Actuarial Investigation, or 
otherwise he would have understood our practice of rating 
these cases. The statement that moving picture actors "are 
certainly subject to much higher hazard" is at variance with 
the conclusion arrived at by one expert well qualified to speak 
on the subject, as shown in the Transactions of the Association 
in Voltmie V, page 123 et seq. Dr. Fitzgerald in his discussion 
has selected certain occupations and criticized the ratings 
thereon, but he has selected for his criticism occupations on 
which we have practically no reliable data because so few 
engaged in these occupations have ever applied to us. We 
thought we had distinctly stated that in many of such occu- 
pations the mortality was determined '*from the similarity 
to other occupations whose ratios are known." He makes the 
statement that professional gamblers are denied instu-ance by 
all companies. This is not so, as several companies, at least 
two of considerable prominence, accept them with an extra 
premitmi. We do not see any reason why a company which is 
willing to insure anthracite coal miners with an advance in 
age or an extra premitmi should refuse insurance to long- 
shoremen. 

All discussions on the subject of extra mortality on sub- 
standard risks are very welcome and it is natural that the 
representatives of a company conducting a very large indus- 
trial business should be in a position to speak with authority 
with reference to the effect of certain occupations on mortality, 
and we hope that Dr. Fitzgerald will not content himself with 
assuring us that we are wrong in some of our ratings but will 
instead add to the sum total of insurance knowledge by de- 
tailing for our information the true facts in each case. 

Dr. Poshay's discussion of our paper should be placed in the 
hands of every selector of risks because it is both instructive 
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and scholarly. He is evidently a master of the subject of 
occupation, and his judgment of the bearing of occupational 
hazards in the selection of risks must be of great value to the 
company which he serves. But in his plea for greater individ- 
ualism in selection we cannot follow him, nor do we appreciate 
the weight of his arguments. The old method of selection was 
an "individual " method in that it rested upon the judgment of 
the individual unaided by definitely formulated standards, 
and, to our minds, therein lay its weakness. In his own com- 
pany he has ' ' encouraged the development of industrial special- 
ists, educated to study and understand the actual working 
conditions of particular trades," and by so doing he is training 
persons to think, not on general principals, but on concrete 
facts. That Livery Stable Proprietors for example show as a 
class a mortality of about 125% must be one of the very first 
facts regarding that particular occupation that he must teach 
his specialists, and no doubt it must be upon that fact that he 
builds up his training of them as to that occupation. Starting 
with that fact as a foundation, his students must come pre- 
sently to recognize that just as some of them are doing business 
under conditions more favorable than the average, so, on the 
other hand, there are others, applicants for insurance, whose 
surroundings and circumstances of business and of life are 
worse than the average, and in assigning a plan of insurance 
to individual risks they must distinguish between the better 
and the worse and grant plans of insurance more or less favor- 
able according to the merits of each case. This is not individ- 
ualism, this is scientific selection, guided, and, as we think, 
assisted by the basic fact of an underlying mortality of 125%. 
We have nowhere intended to convey the thought that each 
ntmierical value is a rigid and invariable thing. It may very 
well be that in otir earlier publications we have not laid suffi- 
cient emphasis upon that phase of the operation of the system. 
On the contrary, we who employ the Ntmierical System look 
upon each of the basic ratings as but a center, at or on either 
side of which the value of the factor it represents may be 
found. Because the ntmierical rating of a Livery Stable 
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Proprietor is +25, it by no means follows that the particular 
case which Mr. Poshay is passing judgment upon is of that 
value. He may find very good reason in the circumstances of 
the case to decide that it shall be + 10 or 50. Even so, we ven- 
ture to believe that the knowledge that these people as a dass 
show a mortality of 125% must help him, as it does us, in the 
formation of his final judgment of an individual case. 

It is this use of the Ntmierical Method, as a steadying influ- 
ence, as a central guide, that is its principal value. There is 
nothing mechanical about the Ntmierical System excepting 
that, in the routine selection of risks those which are clearly 
standard or super-standard are mechanically separated from 
those which require the more painstaking analysis of experts 
like Mr. Poshay. 

We are very much pleased to learn from Dr. Dublin that 
** in general, the New York Life ratings and those of the Metro- 
politan are in close agreement.'' He points out a number of 
differences of opinion when over 200 occupations were con-, 
tained in otir list. In many of these there are not suflScient 
statistical evidence at hand and naturally the mortality ratings 
were determined by studying the conditions under which they 
were carried on and comparing them with those of other occu- 
pations about which our knowledge was more exact. In such 
cases a difference of opinion will always exist and also in those 
where changing conditions call for modifications of the com- 
pany's experience, taking accoimt of recent improvements. 
It might be interesting to note that the difference between the 
practice of the Metropolitan and the New York Life in several 
of the outdoor occupations seems to be due to our belief that 
that method of living is a partial offset to the accident hazard. 

Dr. Dublin's suggestion that a committee be formed to pre- 
pare a uniform nomenclature for occupations is most timely. 

We are indebted to all those who have prepared discussions 
on this paper. 

Dr. Weisse — The next paper is of particular in- 
terest, as it is a paper on a medical question, presented 
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by an Actuary, ''Is the Average the Same as the 
Normal for Weight and Blood Pressure?" by Mr. 
Arthur Himter. We will have it discussed by an 
Actuary as well as by members of the Association. 
Mr. Wendell M. Strong, Associate Actuary of the 
Mutual Life Insurance Company, will open the 
discussion. 



IS THE "AVERAGE" THE SAME AS THE "NORMAL** 
FOR WEIGHT AND BLOOD PRESSURE? 

By Arthur Hunter 
Chief Actuary, New York Life Insurance Co. 

It may seem unusual for a layman to discuss a subject which 
apparently trespasses on the medical domain, but actuaries 
are frequently consulted now-a-days in connection with medi- 
cal statistics. Witness the report for the Mayo Clinic on 
duodenal and gastric ulcer, and the joint investigation by the 
Actuarial Society and the Association of Life Insurance Medical 
Directors, into the mortality among men with ftmctional heart 
murmur, or with intermittent albtuninuria. My remarks will 
be from the standpoint of one who is called upon to consider 
medical matters more or less from the statistical standpoint. 

WEIGHT 

In general conversation it will be noted that the same con- 
struction is frequently placed upon "average" and "normal." 
If for example, the average weight of 10,000 men of 5 ft. 8 in. at 
age 35 is 155 pounds, we usually asstmie that this is the normal 
weight. It may be the normal weight if these men are living 
under normal or natural conditions. It is necessary therefore 
to have clearly in mind the difference between ** average" and 
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"normal" in considering the subject of weight. For the pur- 
pose of this brief paper, "Normal" may be defined as that 
which is according to the standard observed in Nature, while 
"Average" may be defined as the "calculated mean of several 
quantities" tmder natural, normal, or abnormal conditions. 
The mathematical definitions are not imder discussion at this 
time. 

In Volume II of the report on the Medico-Actuarial Mortal- 
ity Investigation, the Committee shows that the lowest 
mortality at the youngest ages of entry was among persons 
slightly above the average weight; while at the older ages of 
•entry it was among persons decidedly imder the average weight. 
The following table, taken from the more recent report of the 
joint committee, "Standard Mortality Ratios Incident to 
Variation in Height and Weight among Men," indicates the 
mortality at the lowest point. 

TABLE SHOWING THE POINTS OF LOWEST MORTALITY ACCORDING 

TO VARIATIONS FROM THE AVERAGE WEIGHT— MEN OF 

MEDIUM HEIGHT 



Ages at Entry 


Percentage Variation 


Number of Lbe. Variation 


20-24 
30-34 
40-44 
50-53 
60-62 


+5 to -fio 

Oto - 5 

- 5 to -20 

— 10 to —25 


■f 10 lbs. 

to + 5 " 
oto -10 " 

-10 to -35 lbs. 

— 15 to —40 lbs. 



If we were to consider the point of lowest mortaKty as the 
nonnal weight, then such weight does not increase with 
advancing age. Thus, the average weight of a man 5 ft. 8 J^ in. 
in height increases from 156 lbs. at age 32 to 165 lbs. at age 52; 
whereas the normal weight, if the point of lowest mortality is 
considered the normal weight, decreases from 158 lbs. to 142 
lbs. A table is given showing this in more detail. 
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NORBiAL WEIGHT CONSIDERING POINT OF LOWEST MORTALITY 

AS NORBiAL WEIGHT — MEDIUM-SIZED MEN AVERAGING 

5 FT. B}4 INCHES 



ge Group 


Normal Weight 


20-24 


158 lbs. 


25-29 


158 " 


30-34 


158 " 


35-39 


157 " 


40-44 


157 " 


45-49 


154 " 


50-53 


142 " 


54-56 


140 " 


57-60 


138 " 



Several reasons may be suggested to account for the increase 
in weight with advancing age in the case of the average indi- 
vidual under present conditions: 

1st. The more abundant and richer food which many men 
are enabled to obtain in middle life through a substantial in- 
crease in their incomes; 

2nd. The more concentrated and refined foods which are 
obtainable to a greater extent in this generation than hereto- 
fore, and the needlessly high percentage of proteins in the food 
of well-to-do persons; 

3rd. The inability of men as they grow older to ** biun up '* 
the excess food which they eat; 

4th. The tendency to seek bodily comfort as one grows 
older, and to decrease the amount of exercise or work. 

Under primitive conditions it is likely that as a man grew 
older his weight would not increase, because he would either 
have to work harder in order to obtain the necessary food for 
sustenance or to eat less. Whatever the cause, it seems reason- 
able to believe that the increase in weight with advancing age 
is an abnormal and not a normal condition. I confess that my 
attitude in this matter has changed since the report on the 
mortality according to weight was published by the Joint 
Committee of the Actuarial Society and the Medical Directors' 
Association. I did not then object to the phrase '*poimds 
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tinder or over normal weight" when the ntunber of pounds 
departure from the average weight was meant. 

Another reason for suggesting that the average weight may 
not be the normal weight lies in the difference between the 
average weight of men of different nationalities. In Vol. I of 
the Report on the Medico-Actuarial Mortality Investigation it 
is stated that the average weight of the German instired is 
about io% higher than that of the insured in the United States 
and Canada. ''The smaller the stature of the German the 
more does he exceed in average weight the American. ' ' On the 
other hand, the average weight of the Japanese is less than that 
of the American or Canadian for the same height and age. 
Again, recent statistics published in Britain show that at the 
principal heights and insuring ages, the average weight is 
nearly the same in Britain as in the United States among 
insured lives. The average weight reflects the racial stock, the 
methods of life, the climate, and other conditions. It is likely 
that the normal weight of entirely different races, such as the 
Nordic and the Mongolian, would show a marked divergence, 
but in countries in which the inhabitants come from practically 
the same stock, is the difference in build not due to abnormal 
living conditions? 

A few words may be said regarding the normal weight as 
developed by Professor Georges Dreyer of Oxford University, 
England. He states that his formulae are based on ** the analy- 
sis of a number of observations sufficient to ensure a degree of 
accuracy that should prove entirely satisfactory"; that they 
may require to be changed slightly, but not sufficiently **to 
impair their present validity from the practical point of view." 

In determining the normal weight Professor Dreyer takes 
account of two factors: 

First, length of the trunk, ». «., the height sitting. 

Second, circumference of the chest at rest. 

In life insurance practice the average weight is determined 
from the height and the age, but the normal weight is deter- 
mined by Professor Dreyer from the length of the trunk and 
the circumference of the chest. He finds that age is of little 
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or no importance "up to an age of about fifty years," and this 
is in line with the preceding table, when the normal weight is 
defined as the point of lowest mortality. 

By means of formulae and tables given in "The Assessment 
of Physical Fitness" the normal weight of an individual of the 
observed trunk length and chest circumference may be ob- 
tained. This normal weight is then compared with the actual 
weight, and the percentage deviation from the former is then 
determined. 

The foregoing method has been brought too recently to my 
attention to enable me to make a test of it and compare the 
findings with those under our present practice. 

BLOOD PRESSURE 

By a study of 67,000 cases. Dr. Rogers and I confirmed 
previous tables with regard to the average blood pressure of 
persons accepted for insurance as standard risks. Our table 
showed the following: 

SYSTOLIC BLCX)D PRESSURE 



Age 


Men 


Womei 


15-19 


120 


"7 


20-24 


122 


118 


25-29 


123 


119 


30-34 


124 


121 


35-39 


"5 


123 


40-44 


127 


"5 


45-49 


129 


128 


50-54 


133 


132 


55-59 


134 


134 



This table shows a gradual increase of the average blood 
pressure, but is this normal, or is this increase partly due to 
our abnormal way of living? With increase in age must come 
some deterioration of the arteries, but does the foregoing table 
show a greater increase than the true normal? A physician 
at the head of a great sanitarium told me that the blood pres- 
sure should remain nearly stationary after maturity, and that 
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otir concentrated food and lack of rational exercise, were the 
real causes for the marked increase with age. He based his 
opinion on the fact that in hundreds of cases coming under his 
observation the systolic blood pressure did not increase above 
1 20 in the case of middle-ag^ men who had limited their 
consumption of proteins as they had grown older. There 
have come under my own observation a number of instances of 
vegetarians and of persons who have lived on a ** low ** diet with 
a blood pressure of 1 10 to 1 15 mm. although over 50 years of 
age. 

These statements raise the question — Is the lowest mortal- 
ity represented by the group of insured lives with average 
blood pressure? Unfortunately, we have no satisfactory way 
of determining this, as we had in the case of weight, because 
suflScient experience has not yet been developed to show the 
mortality among persons with blood presstu^ distinctly below 
the average. The only statistics which have been published 
to my knowledge cover a small group with sixteen deaths in 
the Northwestern Mutual Life Insurance Company. These 
indicated that persons accepted by the Company with a 
systolic pressure of less than 106 mm. had a relative mortality 
below the average mortality of all the policyholders. This 
agrees with the general impression among medical directors 
and actuaries that a blood pressure of from 5 to 15 mm. below 
the average is an advantage rather than a disadvantage to the 
individual. 

In our paper on ** Blood Pressure as Affected by Sex, Weight, 
Climate, Altitude, Latitude, or by Abstinence from Alcoholic 
Beverages," Dr. Rogers and I show that the average blood 
pressure among overweight men is higher than among under- 
weight men of the same age. Is this an indication that the 
average blood pressure is not normal blood pressure? The 
difficulty in answering this and similar questions proves that 
we need to make researches into the mortality among persons 
with blood presstu*e below the average, differentiating, if 
possible, between vegetarians and meat eaters. Lest there be 
a misunderstanding, I wish to add that in writing this note 
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there was no expectation on my part of answering definitely 
the question raised by the title, and that my purpose is to 
stimulate thought on the problem, and to suggest a line of 
scientific research which may prove fruitful. 

Mr. Strong — Mr. Hunter has questioned whether " Normal" 
should not be used to describe best weight rather than average 
weight and has given a table of best weights. It is this last 
that I am interested in — ^what is the best weight at the various 
ages — and this is what I shall discuss, limiting myself to medium 
height (5 ft. 7 in. to 5 ft. 10 in.). Mr. Hunter is to be thanked 
for bringing the question so definitely to the attention of the 
Society. 

Mr. Hunter's results were based on the tables prepared by 
the Medico-Actuarial Committee under the title ** Standard 
Mortality Ratios Incident to Variations in Height and Weight 
among Men." These tables were principally from the data of 
the Medico-Actuarial Investigation but the Conmiittee also 
made use of the statistics of the Mutual Life experience which 
I shall mention later. Tables I and II of these tables show 
closely where the best weight in the opinion of the Committee 
lies for ages up to 50. For ages above that a number of the 
five-pound weight groups give the same mortality so that a 
weight in any one of these groups might be selected as best 
weight; or even the whole range of the groups showing the 
same mortality might be taken as the field of best weight; for 
instance, ages 54 and upwards all show the same mortality for 
weights from 122 pounds to 152 pounds. Mr. Hunter has 
chosen to drop to 142 pounds for ages 50 to 53 and to lower 
weight for higher ages. I regret to differ from him here in that 
it seems to me a weight a number of pounds higher should be 
taken. My reasons are as follows : Up to a comparatively few 
years ago there was the feeling that a considerable degree of 
underweight as compared with the average weight was an 
impairment, so that a man 40 pounds under the average weight, 
that is at ages over 50, weighing about 124 pounds, at height 
5 ft. Sy^ inches, would have had to have been in other respects 
exceptionally good to have been accepted as a standard risk. 
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and the same would be true in a lesser degree for thirty-five 
pounds, thirty pounds, or even a less number of pounds under- 
weight. Hence, I believe that if the standard of selection for 
the underweights had in regard to other things than weight 
been the same as for average weight, or near average weight, a 
higher mortality would have been shown for the extreme under- 
weights. This would have tended to the choice of a higher 
weight among those showing in the table the same mortality as 
the best weight. For this reason, I should choose a weight 
considerably higher than Mr. Hunter has for the best weight 
for ages at entry over 50. Another reason is that whatever 
the particular experience shows, a drop of 12 pounds between 
two adjoining age groups is unreasonable. For these adjoining 
groups the mortality of the younger group with the exception 
of the first few years, covers the same years of age as that of the 
older group. In other words, they largely cover the same pe- 
riod of life. Hence, unless there is some peculiar mortality in 
the first years of the younger age group, or some decided 
tendency to change in weight during the few years dividing the 
two groups, there should be no great difference between two 
adjacent groups. 

Through the courtesy of Dr. S5anonds, I have had the use 
of the original data of the Mutual Life referred to above, being 
the issues of 1885 to 1906 inclusive, exposed to the anniversary 
in 1915, and from these I have drawn the conclusions shown 
later. In so doing I have not been able to give the refinements 
of discounting the value of all deaths back to year of entry and 
of taking account of reserves as the Committee did in its 
preparation of the Standard Mortality Ratios. 

Two principal difficulties presented themselves in getting 
results. One was that the division into weights was by Build 
Groups of the Medico-Actuarial Investigation, such groups 
having a range of about 15 pounds, so that the problem usually 
consisted in finding at what point within a given group the 
minimtun mortality would occur. The other was that not- 
withstanding the large amount of data, nearly 32,000 deaths 
for the men of medium height, there were great irregularities. 
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Using the five central build groups, I plotted the mortality 
curve for each build group, the points of this curve being by 
quinquennial ages up to 50, from there on groups of ten years 
and nine years being taken. After inspection of these curves, 
it seemed that most of the irregularities which looked as if they 
were incidental would be eliminated by taking ten-year groups 
instead of five, that is, 20-29, etc. Using the mortality thus 
obtained, weight curves were plotted for quinquennial groups 
of ages up to 50, through the five known points. From these 
the point of minimum mortality was determined and thus 
tentative results obtained. These results, however, being upon 
the summation of actual and expected deaths of the whole 
experience necessarily gave too great influence to the early 
years of duration, since twenty-two years of entry were in- 
cluded in each of the first nine years of duration, while but one 
year of entry was included in the thirtieth year. A modified 
table had, however, been prepared by dividing the actual and 
expected for each year of duration by the number of years 
entry included, thus bringing all to a similar basis. A compari- 
son with this table led in some cases to a slight modification 
of the tentative figures. This together with the consideration 
relating to light-weights which I mentioned in connection with 
Mr. Hunter's figures, gave the table below, except for ages 20- 
24. For these ages, an exceptionally low mortality in build 
^oup one may or may not have been an accident. In view of 
the effect that weight seems to have at these young ages as a 
defense against tuberculosis, it seemed that this probably was 
not wholly accidental. On the other hand, the data in the 
Mutual Life experience were taken largely from a period when 
the means of conununicating tuberculosis were not tmderstood 
and guarded against as now, and when a diagnosis of tubercu- 
losis was a sentence of death. Hence, it seemed on the whole 
better not to give too much weight to the very low mortality 
for this one group since even, if not wholly accidental, it 
represented the past and not the present. My final result was 
the following table of best weight for height 5 ft. 8H inches, as 
derived from this experience. 
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Ages 


Best Weight 


20-24 


162 


25-^ 


159 


39-34 


156 


35-39 


153 


40-44 


150 


45-49 


147 


1^1? 


144 


60-68 


142 



The following graph shows the two "best weight" curves; 
that from the above table being marked A and Mr. Hunter's 
being the dotted line marked B. 

In thus giving a table of best weight we are marking out a 
line as the best. I do not think the statistics fully justify this : 
A band not very wide at the younger ages and growing wider 
with age would probably be better; for how can we say that 
159 lbs. is better than either 158 or 160 lbs. at ages 25-29? If 
we attempt to define the limits of such a band, however, our 
difficulties are even greater than in detemiining a line; hence, 
we may interpret the line if it is the correct one, as showing the 
weights which with those for a little distance on either side are 
the best. 

Having determined the table of best weight, it behooves us 
to consider what it means. For the table derived from the 
"Standard Mortality Ratios" the word "best" is definite since 
the data were adjusted to refer to insurance and ordinary life 
insurance at that. 

On the one hand, the data used for the above table were 
larger proportionately for the first nine years of exposure than 
for later years; on the other hand, expected and actual mor- 
tality in any year of exposure were taken at the full amount 
instead of being discounted back by interest to value at entry 
and no account was taken of reserves. The two opposite 
influences would, to some extent, perhaps pretty fully, cotmter- 
balance each other, so that the results may not be greatly 
different from what they would had it been possible to apply 
the greater refinements used by the Committee. Furthermore, 
it must be remembered that the reducing the influence of the 
earlier years of duration to have all durations correspond to 
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the same ntimber of years of entry is equivalent to reducing 
the extent of the experience and increasing the effect of acci- 
dental variations. 

It is not improbable that "best weight" is variable rather 
than a constant; we have seen above how our recently attained 
knowledge of tuberculosis may have changed the best weight 
for the younger ages from what it was a few years ago, and also 
how a change in selection might influence it where such weight 
seemed to run much below the average. 

Dr. Brandreth Symonds, Chief Medical Director of the 
Mutual Life, has made a table of "best weight " from the same 
data using an entirely independent method. His results 
throughout the entire table differ but slightly from those 
above. 

Dr. Symonds — Mr. President and Gentlemen: A year ago 
I was studying the influence of weight in my own Company. 
The ntunber of deaths in each of these Btiild-groups, 6, o, and i 
was very large, amounting in many age-periods to over looo 
for the height-group 5 ft. 7 to 5 ft. 10, the average of which is 
5 ft. S}4' Even in the shorter and taller height-groups, the 
number of deaths amounted to several hundred in many of the 
age-periods. The height-group of shorter men comprises 
5 ft. 3 in. to 5 ft. 6 in., and the average is 5 ft. 5 in. The taller 
men comprise 5 ft. 11 in. to 6 ft. 2 in. and the average is 6 ft. 
To determine the exact weight of lowest mortality was not easy 
for each build-group covers 13 to 18 pounds. After the btiild- 
groups had been adjusted, the weight of lowest mortality was 
estimated to be as follows: 



Age 


S ft' Sin. 


Sft'Syiin. 


6ft. 


20-^24 


143 pounds 


163 pounds 


189 pounds 


25-29 


141 " 


160 " 


180 " 


30-34 


139 


157 " 


177 ;; 


35-39 


137 


154 


174 


40-49 


130 " 


147 


'^5 


60 & over 


"2 


145 


162 " 


128 " 


142 


159 " 
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The following table shows the deviation from the average 
weight for each age-period. 



Age 


5ft 5*n. 


Sft.S}4in, 


6ft. 


20-r24 


+ 8 


+15 


+26 


25-29 


+ 3 


+ 8 


+11 


30-34 


— 2 


+ I 


+ 3 


35-39 


- 7 


— 4J4 


- 4 


40-49 


-17 


-15H 


-17 


50-59 


—20 


— 22>$ 


-25 



In the age period 20-24, it will be noticed that the deviations 
from average weight are very large, and there is a slight 
deviation in the next period 25-29. From 30 to 34 they are 
nearly coincident, but after that they slightly increase though 
with a minus sign. 

The above figures are based upon the years of issue 1885- 
1906 in the Mutual Life, exposed to 19 15. I am very glad that 
Mr. Strong, using the same mortality ratios, has arrived at a 
result very similar in regard to the men of medium height, 
5ft. 7 in. to 5 ft. 10 in. though by an entirely different method. 

A question to be determined is whether normal weight should 
be based upon 30 years of exposure exclusively as shown in the 
above table. We all know that among men of 50 and upwards 
the lighter weights show distinctly a lower mortality and this 
becomes even more noticeable above 60. On the other hand 
these same light-weights suffer more severely, probably from 
tuberculosis, in the ages below 30. Should we not therefore 
attach a little more significance to the earlier policy years — 
say ten — when the policyholders are more numerous and the 
reserve is very small ? Would not the "man in the street " feel 
that his best weight for the next ten years meant more to him 
than for the twenty years thereafter? Laying only a little 
stress on this and taking also the tmadjusted mortality-ratios 
for these Build-groups the weight of lowest mortality is set 
forth in this table. 
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Age 


WeigJU 


20-r24 
25-29 
30-34 

35-39 

40-44 

45-49 
60 & over 


169 pounds 
167 " 
165 " 

163 ;; 
150 
152 
150 
137 " 



In the above table the mcxierate over-weights have very 
much the advantage down to age 40. It seems as if the over- 
weight was a real antidote to tuberculosis. After age 40 
this danger seems to disappear quite rapidly and probably the 
risks of over-eating and generous living begin to increase. 
After age 60 it certainly looks as if the lean and slippered 
pantaloon had much the best of it. 

Dr. Fisher — ^The average blood pressure is based upon risks 
that have been accepted by several companies — ^the North- 
western, the Mutual Benefit and the Prudential, making some 
60,000 readings, and recently the New York Life has furnished 
us with something like 67,000 readings. No doubt we have 
taken a number of risks with a higher blood pressure than we 
will take in the future, so that our average, especially for the 
older ages, is undoubtedly too high. Now with the first twelve 
thousand blood pressure readings taken by the Northwestern, 
we werQ laboring under diflBculties by examiners using the 3>^- 
inch cuff, 4-inch cuff and 5-inch cuff, and in getting up those 
averages I did not suppose it was going to be accurate, because 
we had to reduce those to what was afterwards adopted as the 
average width of the cuff, 4>^ inches, and about three years 
after the uniform cuff had been adopted I thought I would go 
back and compare the results with the averages I had ascer- 
tained in our first investigation. About the time I made up my 
mind to do that, the Mutual Benefit came in with a large 
number of cases where there was not a variation of more than 
I mm. for any age, and shortly after that the Prudential came 
in with a large number, so that we had something like 50,000 
blood pressure readings, as appears in the report of yotu* com- 
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mittee in 1915, and which vary vay little from that recently 
ascertained by the New York Life. 

Mr. Hunter mentions that we have no statistics of mortali- 
ties of low blood pressures, which is very true. We had about 
500 in our 1915 report. I do not know whether or not Mr. 
Hunter heard my remarks to-day, but we had something like 
3400 where the blood pressure was 100 and under, and for the 
two years that they were exposed we had only a mortality of 
about one third of the M. A. Table, so that I think we will get 
our best mortalities at the lower blood pressure, considerably 
lower than what we had on the average blood pressure. I 
think my report this morning will give a very clear idea that 
about 15 mms. above the average of the sjrstolic pressure by 
the palpatory method is the border line for above. For be- 
low, I am not prepared to say. It seems to me with an ex- 
posure of something like four years, with just about one third 
of the mortality expected, our best mortality is going to be at 
the lower figures. 

Dr. L. F. MacKenzie (read by Dr. Patton) — Mr. Hunter, 
when closing the very interesting paper which is under dis- 
cussion, makes the statement: ** There was no expectation on 
my part of answering definitely the question raised by the 
title of the paper." 

Thinking the matter over, with what care we have been able 
to exercise, it has seemed to us there is a very great deal of 
difference between the two. He defines "Average" as the 
"calculated mean of several quantities" and "Normal" as 
"according td the standard observed in natiire" and further 
states "The mathematical definitions are not under discussion 
at this time." We suggest that the average as above defined is 
obtainable only through a mathematical process, when so 
obtained is of necessity a fixed quantity, and does not admit of 
variation when derived from a definite group. Average then 
lends itself to precise definition. We feel that the definition 
"According to the standard observed in nature" or any other 
we have seen, has not materially advanced our concept as to 
just what the normal is, for the reason that we are dealing with 
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a condition which is elastic and varies to a considerable extent 
within, what may be regarded as, physiological limits. Briefly 
our view point is that in our work average is mathematical 
while normal is ph3rsiological. A definition of normal is not 
attempted but we hope the foregoing indicates a very funda- 
mental difference between the two. 

We purpose leaving for discussion by others that portion of 
the paper devoted to weight but wish to comment briefly on 
the section dealing with blood pressure. 

The author refers to the rise in blood pressure as age ad- 
vances, and seems to raise the question as to whether this in- 
crease is normal, or really abnormal as the result of unfavorable 
factors of various kinds. Does the fact that many, well ad- 
vanced in years, show pressures much lower than the averages 
established for those years indicate that normally an increase 
does not occur? We think not. It is well known that blood 
pressures in healthy children are lower than those in healthy 
adults. The increase in pressure seems due to developmental, 
structural, and functional changes which are very necessary 
and physiological. Should we expect this change to stop in an 
organism of ceaseless activity with its accompanying anabolic 
and katabolic processes, or, can we under such conditions limit 
the normal to a fixed quantity ? As age advances we enter the 
field of physiological pathology. What may be looked on as 
physiological at fifty might well be pathological at twenty. 
Ca-tain known changes occur, as age advances, which have a 
more or less direct effect on the circulatory sjrstem tending to 
raise arterial pressure. How early these begin and how rapidly 
they advance depends on the quality of material from which 
the body is developed (heredity), on the environment, and on 
the mode of life of the individual. That wide variations are 
possible, and, many of them entirely within physiological 
limits, seems evident. Low pressures may then in some be 
indicative of a circulatory system of more than ordinary powers 
of resistance to the usual wear and tear of life; the material 
from which it was constructed being of exceptionally good 
quality. We are convinced that low pressures in otherwise 



Digitized by 



Google 



i64 Thirty-First Annual Meeting 

healthy individuals advanced in years are of very favorable 
prognostic significance but do not necessarily indicate that the 
usual advance noted means pathological change beyond that 
which seems physiological for the attained age. 

Were we to forecast on the question ** Is the lowest mortality 
represented by the group of insured lives with average blood 
pressure" we would be inclined to say yes, all other circum- 
stances being equal, for the reason that the average as obtained 
from selected cases is as close an approach to the normal mean 
as is possible. 

Normal mean we understand to be the average of selected 
cases supposedly within phy^ological limits. 

Study of the article has suggested to us something to which it 
■does not allude, namely, the value of very close cooperation 
between the Actuarial and Medical Departments. The Actu- 
ary deals with averages and estabUshes the values of these by 
mortality investigations, while the Medical Director, being 
more intimately concerned with the normal, uses the averages 
and mortality ratios as guides to determine, in the light of 
medical knowledge, what departures from the averages fall 
within or without physiological limitations. Mortality ratios 
then become the ultimate test of medical selection. Each 
department it seems to us has its limitations and only by the 
heartiest cooperation between the two is it possible to obtain a 
thoroughly scientific selection. 

Dr. Strathy — Mr. Chairman and Gentlemen, I have been 
interested in blood pressure for a great many years, in insur- 
ance work for only seven or eight years, but in clinical work for 
double that time. It seems to me that in considering low blood 
pressure we must take into account what we are dealing with. 
If we are dealing with a person in whom a low blood pressure 
is the pressure of health then the low blood pressure is a favor- 
able thing. In dealing with men of all ages you will notice that 
people with easy going dispositions, who do not wear them- 
selves out, usually run a low blood pressure, even up to old age; 
but on the other hand a low blood pressure may indicate the 
beginning of an illness such as tuberculosis. Therefore I think 
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that the question one must consider is, is the low pressure the 
natural pressure for that person, or is the low pressure asso- 
ciated with a defect such as tuberculosis and various debilitat- 
ing diseases? 

Mr. Hunter — I am very much indebted to Dr. Symonds, Dr. 
MacKenzie and Mr. Strong for their interesting discussions of 
my paper. 

The Tables of "best weights" suggested by Dr. Symonds 
and Mr. Strong are more nearly in accordance with my own 
opinion at the younger ages than the table given in my paper. 
It is probable, however, that the decrease in the death rate 
from tuberculosis will result in a nearer approach to the best 
weights submitted by me. So far as the older ages are con- 
cerned, the best weight may be changed somewhat in the fu- 
ture, due to the decrease in the use of alcohol, the increase in 
surgical efficiency, and the increase in the knowledge with 
regard to diseases of the elderly. 



SECOND DAY 

President Weisse in chair. Meeting was called to 
order at 9.30 a.m. 

The Secretary annotinced that he had cast a ballot 
as instructed for the candidates placed in nomination 
on the preceding day, and the following officers and 
members of the Executive Cotmcil were declared 
elected: 

PRESIDENT 

DR. AUGUSTUS S. KNIGHT 

FIRST VICE-PRESIDENT 

DR. THOMAS F. McMAHON 
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SECOND VICE-PRESIDENT 

DR. FRANK L. GROSVENOR 

SECRETARY 

DR. ANGIER B. HOBBS 

TREASURER 

DR. CHARLES L. CHRISTIERNIN 

EDITOR OF THE PROCEEDINGS 

DR. ROBERT M. DALEY 

EXECUTIVE COUNCIL 

DR. GEORGE A. VAN WAGENEN 
DR. EDWIN W. DWIGHT 
DR. J. ALLEN PATTON 



Dr. Weisse — ^Thanks to Dr. Grosvenor, the ques- 
tion of Group Insurance will make its bow in the 
Proceedings of this Association. I hope for a discus- 
sion on this paper by the representatives of all com- 
panies who engage in this particular line of insurance, 
and I also hope that the discussion will be full enough 
and free enough to be of interest and instruction to 
the companies who may wish to undertake this par- 
ticular line of business. 
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GROUP INSURANCE— ITS MEDICAL ASPECTS 

By P. L. Grosvenor, M.D. 
Medical Director Travelers' Insurance Company 

The evolutionary trend of Group Insurance having pro- 
gressed along a course which has resulted in the practical 
elimination of individual selection, the subject matter legiti- 
mately within the scope of this paper is necessarily limited. 

Group Insurance is defined by the New York State Statute 
as follows : "Group Life Insurance is hereby declared to be that 
form of Life Insurance covering not less than fifty employees 
with or without medical examination, written under a policy 
issued to the employer, the premium on which is to be paid by 
the employer or by the employer and employees jointly, and 
insuring only all of his employees, or all of any class or classes 
thereof determined by conditions pertaining to the employ- 
ment, for amounts of insurance based upon some plan which 
will preclude individual selection, for the benefit of persons 
other than the employer; provided, however, that when the 
premium is to be paid by the employer and employee jointly 
. and the benefits of the policy are oflfered to all eligible employ- 
ees, not less than seventy-five per cent, of such employees 
may be so insured." 

No fraternal organizations, benefit associations, or labor 
organizations as such can be insured under a Group Policy. 
This provision is a wise one from the medical standpoint, in 
that it prevents fraternal and benefit associations from which 
the better lives have lapsed and the remaining lives are largely 
impaired attempting to obtain coverage at low group rates. 
If, however, the contract can be made with the employer, the 
premium paid partly by the employer and partly by the 
employee and seventy-five per cent, of the eligible employees 
covered, a Group Policy can be written. 

Statutory requirements necessitate medical examinations 
before Life Group Insurance can be issued in, at present, three 
states. Certain states which formerly had this requirement 
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recognizing that this law properly applies to individual Life 
Insurance and should not apply to Group Insurance have 
rescinded the requirement. 

Small groups below fifty lives, termed by some companies 
Wholesale Insurance, may be issued upon short form examina- 
tion at rates comparable but somewhat higher than those of 
Group Insurance, the rates being based on individual experi- 
ence and expense rather than that of Group Insurance. 

The wholesale risk must be selected as a group upon the 
general line of selection followed in the selection of group 
insurance, and in addition, care must be taken to see that an 
employer is not endeavoring to cover an undue number of poor 
lives. There is no opportunity for self-selection. The em- 
ployees must necessarily be in physical condition permitting 
them to engage in their occupation and a modified physical 
examination is reqtiired. Impaired lives may be declined or 
rated and the additional individual premitim adjusted into the 
total premitim. It is thought that if large ntimbers of such 
small wholesale risks are obtained, making a wide distribution 
of risks, the result in mortality experience will approximate 
that in Group Life Insurance proper. 

The trend away from medical examination and individual 
selection in group lives resulted from the diflSculty in selecting 
lives without defeating the purpose of the employer, which is to 
provide protection to all employees on an equitable basis. 
The files in all companies writing such insurance contain, I 
expect, many instances of groups thoroughly considered at 
much labor and expense, in which the insurance was not placed 
because of this effect of an attempt at individual selection upon 
the purpose of the employer. 

It became apparent that selection by groups could properly 
take the place of selection of individuals. An increase of rates 
at the older ages may be necessary to cover a tendency to mis- 
statement of age in certain of the lower grades of risks. The 
inability of the physically defective to obtain employment 
and their consequent inability to enter within the contract, the 
inability to attempt self-selection, the great distribution of 
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exposure and the necessary consideration of the occupational 
hazard, whether that of accident or disease, have permitted 
the development of this line of instirance without increasing the 
mortality rate over that obtained among lives selected upon the 
basis of individual medical examination and inspection. It 
shotild be understood that those employees who become 
impaired to the extent of total and permanent disability while 
in the service of a group asstired are taken care of under the 
total and permanent disability coverage of the group life 
contract. 

Another factor tending to produce a satisfactory mortality is 
important, although not strictly medical, in that the bulk of 
group life insurance has been written upon the employees of 
concerns which are managed in the most intelligent and satis- 
factory manner as regards working conditions and character of 
employees. I believe that my statement will not be challenged 
when I say that the employers of this country who have pur- 
chased group insurance have as a class advance beyond those 
who have not adopted this plan as regards improvement in 
relations between the workman and his employer. It is also 
true that employees who are insured under group policies 
show an effect of better working, living, and other conditions 
which is not apparent in those of an uninstired class. 

The age exposure in Group Insurance differs considerably 
from that in individual life insurance, the maximum exposure 
of my company in its group business being at ages thirty to 
thirty-four years, while in its regular business it is from forty 
to forty-four years. 

The conversion feature is a requirement under Group poli- 
cies and the conversion clause is noted in the certificate which 
goes to the employer. Actuaries have predicted that the 
conversion feature will result in a very heavy mortality. Up to 
the present, experience has shown that the loss in conversions 
has not an appreciable effect upon the group mortality as a 
whole. Perhaps this again illustrates that insurance needs 
to be sold and that without the element of salesmanship even 
insurance without medical examination is not taken when 
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perhaps most needed by the individual. No commission is 
paid on conversions. 

Opinion is decidedly adverse to unlevel insurance in which 
an employee may carry at his own expense an increased 
amount, since it places such an employee on an inequitable 
basis as compared with his fellow-employee and also permits 
self-selection unless safeguarded by medical examination. 

An unsatisfactory experience is to be expected in risks 
written on a salary basis as to amount, in which the oflScers 
and older employees receive excess amounts, being at the same 
time the most likely to be impaired. 

Serious objection is taken to plans of group insurance in 
which payment of the entire premium is not made by the 
employer, as it permits of self -selection and defeats the purpose 
of the employer, in that not all employees enter the group. 
Part payment by the employee is feasible only when practi- 
cally all employees enter the group. 

A group experience will be affected by the medical depart- 
ment of the company to the extent that that department 
influences: first, the group selection; second, conditions per- 
taining to the condition of the group after the insurance is in 
force. 

In the selection of the group the medical officer should have 
information as regards the health conditions in connection 
with the plant, including its location, conditions in the com- 
mtmity, information as to occupational disease hazard — occu- 
pations such as street-railway employees, for instance, giving 
decidedly increased mortality from tuberculosis — ^the general 
character of the employees as regards race and living condi- 
tions, the presence or nonexistence of disease-producing con- 
ditions, such as dust, chemical or other substances which 
produce untoward results. A diversified knowledge of pro- 
duction processes is necessary in order to avoid overlooking 
occupational disease hazards. 

The group having been selected and the insurance being in 
force the importance of medical influence upon the experience 
in group life or accident and health insurance is not to be gain- 
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said, and this feature provides a great field for development 
by medical oflScers and sanitarians along the lines.of preventive 
medicine which constitutes such an important factor in the 
welfare of the race. 

Conditions in the plant, standards of living and sanitation 
among the employees may be improved with favorable eflfect 
upon mortality. Appreciation by both employees and 
employer of the importance of such measures is necessary. 
The means by which these may be attained are properly 
matters for medical development. Here the medical oflScer 
and the sanitarian can accomplish the most for the company, 
the employee, and the body politic. 

Plants may be visited from time to time, suggestions made 
covering contingencies so numerous and so well known to the 
sanitary expert that it is not necessary to entimerate them and 
so practical that they are readily adopted with marked 
improvement in conditions. Addresses may be made before 
employees on hygiene, sanitation, living conditions, avoidance 
of infectious disease and of occupational disease hazards 
particularly as pertaining at the plant involved. Assistance 
may be rendered public-health oflScers in their attempts to con- 
trol epidemics or to improve community or plant conditions. 
Pamphlets may be prepared for general distribution covering 
these and other factors in many and varied aspects and in a 
manner which, while not unprofessional, will permit of compre- 
hension by laymen of ordinary intelligence. 

The number of lives exposed in group insurance is so large 
that a tremendous field for statistical work is provided both as 
regards death claims and causes and particularly in accident 
and health group insurance tabulation as to the duration, 
etiology, distribution or geographical location of disabilities. 
The virulence of infections as aflEected by geographical location 
and eflSciency of public-health measures may be studied and 
conclusions reached as in no other field except possibly that of 
EwropesLti countries with government sickness and disability . 
insurance. 

My indebtedness to the authors in the bibliography given 
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bdow is acknowledged. The paucity of literature on the sub- 
ject leads me to suggest a perusal of the same to those 
interested. 
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Dr. WiUard — Dr. Grosvenor has given us a very interesting 
paper and has fully and clearly described group insurance and 
wholesale insurance. His reference to the medical aspect of the 
subject it seems to me is a plea for the greater participation of 
the medical oflBcer in the preparation of the various plans of 
group and disability insurance. As to the importance of the 
medical man in making selections, it has been said that if the 
group were large enough to contain the normal percentage of 
good and bad risks, that all companies could afford to issue 
policies without medical selection or, to put it another way, 
every man passing a given point during business hours in a 
large dty, could be given a policy provided all received the 
same amount, this limitation being made to prevent the selec- 
tion against the company by the consciously bad risks taking 
a larger amount than the average. 

As regards wholesale insurance and very small groups, what 

Dr. Grosvenor says might readily be challenged by actuaries as 

^well as medical directors and at any rate it is the custom with 

most companies issuing insurance of this kind, to subject very 

small groups to a short form of medical examination. 
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The experience of companies doing group and disability 
insurance has not been bad so far as mortality is concerned, but 
in the disability end of the business there is much uncertainty 
and in the consideration of claims arising thereunder it might 
well be tirged that medical supervision and control be strength- 
ened — ^human nattire being what it is — there is constant op- 
portunity for malingering and a careful but just supervision 
of claims must be exercised. There are many reasons, and 
practically all of them have been mentioned by Dr. Grosvenor, 
which justify the belief that a satisfactory mortality will be 
experienced by companies selling group insurance but not 
until our experience has been of a longer duration will we be 
able to adopt a more confident tone regarding the disability 
features of group insurance contracts. 

Dr. Grosvenor says a group experience "will be affected by 
the medical department of the company to the extent that 
that department influences first the group selection, second, 
conditions pertaining to the condition of the group after the 
insurance is in force." As to the first the general knowledge 
required by the companies regarding the hazards of occupation, 
climatic conditions, environment of the working man, etc., are 
so generally known, or the information is available, that it is 
reasonably easy to estimate the hazard of mortality and all 
things being equal the services of the medical director are not 
particularly needed, but it is regarding the second heading that 
it seems to me much n:ught be said. lAfter the group has been 
accepted the company which issues the insurance has the 
opportunity, nay the duty, of keeping the conditions satisfac- 
tory or of improving them, if that is possible, and my company 
which has, as you know, been somewhat prominent in welfare 
service affairs and its policyholders and the general public, 
offers to those under group policies many services which it is 
believed will work for the good of the insured and the insurer. 
The nursing service which is so extensively employed among 
our Industrial policyholders, is given to those insured under 
group insurance and educational literattire on very many 
subjects is freely distributed to those under the protection of 
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our policies; simple facts clothed in language easily understood 
are told concerning food» clothing, housing, accidents, common 
diseases, care of infants and many others. In fact its campaign 
of education of the general public has been conducted now for 
many years and we are allied to and we codperate with all 
known agencies for the betterment of the condition of the 
working people of this country. Dr. Grosvenor's paragraph 
containing his suggestions ndght have been prepared after an 
inspection of the activities in which my company has been 
engaged for its policyholders, its employees and which it now 
gives to policyholders in the Group Life Department. In 
addition there is a Bureau of Service which offers assistance 
where it may be needed or is acceptable to the employers 
pointing out the possibility of making improvements in the 
conditions concerning the operation of plants whether large or 
small. This Bureau is constantly increasing its work and the 
experience which it gains in one section of the country is put 
at the service of the employer in a far remote one. With the 
passing of time and the handling of greater numbers it is not 
too much to hope that important and lasting results may be 
experienced in the matter of public health both by prevention 
of disease and by more and better care of those who become 
sick, in decreasing the loss which comes to the worker from 
enforced absence from work, by preventable sickness, in incul- 
cating lessons of thrift and orderly habits among the workers 
and in bringing about a reciprocally clearer understanding of 
the rights and duties of employer and employee. 

We all of us, I know, fed proud of the work in which we are 
engaged and it seems to me the duty is before us of increasing 
that pride by our active whole-hearted and S3rmpathetic en- 
deavor to make group insurance a thorough success, thereby 
increasing the health, happiness and prosperity of our people. 

Dr. Wells — I have read the paper of Dr. Grosvenor with a 
great deal of interest. My remarks, however, will be brief and 
limited, because the paper, as you have observed, is broad and 
comprehensive, covering almost the entire subject of group 
insurance. It has been said, that this is wholesale insurance^ 
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In the paper of Dr. Grosvenor's, you will find the legal defini- 
tion of Ci-oup Insurance, as defined by the New York State 
statute. That definition was framed and constructed by the 
Actuarial Society, acting in conjimction with the Executives of 
various companies interested in this phase of the work, and the 
definition they have evolved is very dear and comprehensive. 

There are one or two ftmdamental questions that often arise 
in connection with group insurance. First, the argument for 
its existence, as well as its object. As an illustration, take the 
case of an employer of labor. He prides himself upon the fact 
that his plant is thoroughly modem and up-to-date. He has 
left no stone unturned to meet conditions from a sanitary and 
hygienic, as well as an economic standpoint, for the benefit of 
his employees, but he is experiencing, as many are, a somewhat 
excessive labor turnover. He is also alive to the fact that em- 
ployes are human, with htunan interests and worries, and that, 
among other things, death comes at times to some of the homes 
of his employees, removing the breadwinner or main support. 

This reveals a responsibility that claims attention. 

Before the appearance of Group Insurance, there were 
different ways of meeting such a situation — a mutual fund, for 
instance, or a contribution to which the firm would subscribe 
and thus, perhaps, a small and varying amount of money would 
be made available for the family. Group Insurance meets this 
situation as nothing else will do. While it does not solve all the 
difficulties incident to the activities of any business, it is a 
service that reaches beyond the limits of the plant — out and 
into the home — and thinks out for many a man some of the 
problems that have been most pressing upon his heart and 
mind, helping him protect that which is probably dearest to 
him — ^his home and family. 

This may not in all cases directly stabilize labor, yet, in- 
directly, it does, because when once you convince the bene- 
ficiary (either wife or mother or other dependent) of the sure 
protection afforded by such a policy, influence will no doubt be 
exerted to keep the breadwinner on the job. 

Another point that is referred to in the paper is that of the 
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moral hazard. The elimination of this feature naturally favors 
this form of insurance. Ordinarily, this is a very important 
question, for, to the medical selector of a risk, not only is the 
present physical condition an important problem but equal 
with it, is the character of the daily use or care of the entire 
physical machinery. 

That question is eliminated very largely in this form of 
insurance because, where tmfavorable habits are developed 
which might tend to shorten longevity or interfere with busi- 
ness efficiency, the risk would automatically cease, as a position 
would not be retained. 

I can hardly agree with Dr. Grosvenor in the statement 
which he makes, that the bulk of group insurance has been 
written upon employees of concerns which are managed in the 
most intelligent and satisfactory manner, both as regards 
working conditions and the character of the employees. This 
is as it should be in every instance, but it has been my observa- 
tion that many plants are very far from sanitary or hygienic 
and that working conditions are not always ideal. Here the 
element of service enters in an endeavor to improve conditions. 
The factory that is negligent in regard to the care of the health 
of its employees, where hygienic conditions are not what they 
should be, comes at once under the influence of the company 
that has eflfected insurance in this wholesale way. Like, per- 
haps, a boiler in a factory which comes at once under a su- 
pervisory influence the moment it is insured, so it is that an 
insuring company can render a service in connection with a 
group that offers an opportunity for tremendous service. I have 
known of instances where conditions were far from ideal when 
this arrangement was entered into and where suggestions for 
improved conditions from the company accepting the group 
had been immediately put into effect. Some industrial plants 
are, of course, ideal, but some are not. Every group is ex- 
amined as an individual and as a whole, and Dr. Grosvenor 
puts before us very clearly the technique and practical detail 
for the examination of a plant, its condition, its morbidity, as 
well as its mortality history. 
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There is one other feattire in connection with group insur- 
ance that is an important one, because it opens up a wide door 
for educational health instruction among employees, who are 
thus insured, by meetings in factories or wherever possible, for 
the explanation of what this particular plan means and coup- 
ling this with practical health instruction. 

If this matter is presented aright to the employee, that the 
benefits are a plus proposition, given to him for the protection 
of his wife and children, he can easily be educated and en- 
thused along this line, and will appreciate what is being done 
for his benefit, thereby making him a better employee, more 
stable, more eflSdent and relieving him of a large element of 
worry. When deaths occur about him and the claims are 
promptly paid, bringing protection and help to others at a 
time most needed, then the benefit is both seen and appreciated 
and is a good object lesson. 

Dr. Root — Mr. Chairman, after reading Dr. Grosvenor's 
paper, and accepting the invitation to discuss it, I was un- 
fortunately called into the field, and I have not arrived home 
yet, so that what data I have is more or less fragmentary, and 
it has been sent me on the road by otir actuaries. 

The experience of the i£tna in this entire field, however, 
shows that it is still in the experimental stage. The figures that 
I have cover five years, 1915-1919, and a part of 1920, and the 
fluctuation in the mortality rates indicates clearly enough that 
it has not crystallized into anything like a business proposition. 

For example. 
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In oth^ words, the fluctuation in the five-year period from 
60% to 135% shows, first, that while the groups are large, they 
are not large enough to make your losses average; and second,, 
that we, with the others, must and are feeling our way. I 
do not know that I can add anything further to the discussion. 
It is an experiment in social science. It is an interesting one,, 
and how it will come out, I do not know that any of us can 
guess. 

Dr. Paul PitzGerald — Dr. Grosvemor's paper makes a clear 
statement concerning the aims of Group Insurance. In the 
time which has elapsed since this form of insurance was first 
written there have been a sufficient number of cases on which 
to base an analysis. This business has gone apace with all 
social welfare work, and the necessity and htunanity of Group 
Insurance has been a matter of the education of the public, 
just as better air, better light, and better hygiene have been a 
matter of years of continual education. It is only a few years 
ago that it would have been hard to prevail upon a life insur- 
ance company to write this form of insurance on certain Groups 
because of enviroimient. The work-rooms crowded, poorly 
lighted, and poorly ventilated would have been a bar. In a 
condition such as this the mortality experience would have 
been high, but with the letting in of the humanitarian Ught^ 
conditions have changed until now most manufacturing con- 
cerns are acceptable for this form of insurance. It must be 
remembered that there are pitfalls in the application of this 
line as well as in the regular line of life insurance, and the 
common purpose of the companies to agree upon what Plan of 
Insurance shall be adopted is most commendable. This, of 
course, is accomplished by having a workable formula that 
does not admit of selection. As has been correctly stated. 
Group Insurance must carefully guard against adverse in- 
dividual selection, hence the necessity for insuring the Group 
on a basis which does not leave with the individual the power 
to decide whether or not he shall enter the Group, or selection 
as to the amount of insurance. This militates against the 
acceptance of a Group in which the insurance is paid for in 
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whole or in part by the individual employee. Any attempt to 
apply Group Insurance to less than the whole available class 
to whom it is offered involves the danger of adverse selection 
entering to the degree of making the whole uninsurable and 
even a more vital point of insurability would be involved if 
individuals were privileged to choose to continue in the Group 
or not. 

Mr. William J. Graham, Third Vice-President, The Equit- 
able Life Assurance Society, in an address delivered before the 
Toronto Institute in 191 8, stated that the call for Group Insur- 
ance came from employers who desired to provide life insur- 
ance for their employees without excluding any on account of 
individual noninsurability. The answer to this call was to 
discard individual selection by medical examination and to set 
up in substitution a method of Group selection which passes on 
the Group as a whole and judges it with reference to the insur- 
ability of the whole. 

The cardinal principles of Group selection are: 

1. To obtain a body of risks selected for purposes re- 

quiring physical and moral fitness. 

2. To see that the Group is acceptable as a whole or in 

classes not inferior in point of insurability to the 
Group as a whole. 

3. To grade the risk properly at the standard rate or at a 

commensurate extra premium rate for acceptable 
additional hazard. Group Insurance to be written 
only in accordance with a plan, particulars of which 
should be clearly set forth in the employer's 
application. 

One of the following three is usually adopted. 

I. A concise amount such as $1000 or $2000 for each 
employee. 

^. Progressive amounts based upon length of service, so 
that, for example, all those who have been employed 
for less than one year will receive $1000. Those 
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employed for one but less than two years $i lOO, the 
amount increasing tioo for each additional year of 
continuous service until the stated maximum has 
been reached. 
3. An amount for each employee based upon his or her 
annual wage. The maximum amount of insurance, 
where the insurance varies, as under plan 2 of the 
above, will usually be determined so as not to ex- 
ceed two and one half times the average for the 
whole Group. The comparative low scale of 
amounts for the bulk of the Group with relative 
large insurance for a few higher officials will not 
be permitted. 

It must be carefully borne in mind that while the employer 
may select any reasonable plan of insurance such a plan must 
apply uniformly. Special amounts of insurance will not be 
granted to employees for whom the employer may desire to 
provide liberally. We must rely largely on the honesty of the 
agent and the officers of the company applying for the insur- 
ance. A well-trained la3rman can by his inspection of the fac- 
tory and the people to be insured give a very comprehensive 
idea of the health conditions of the place and of the character 
of the risks, and it is a fact that we have largely to rely upon 
such reports for our guidance. There is no doubt but that 
Group Insurance is of great value and importance, and it must 
be a great satisfaction not only to the employer but also to the 
worker whose value as a workable unit must be greatly en- 
hanced by the feeling that the employer is paying for something 
that will be of benefit to him and his dependents alone. 

This plan of insurance must also be considered as educational, 
for in a Group that is insured by the employer there must be 
those to whom the value of insurance becomes more real. By 
recognizing the provisions of such insurance and the benefits 
that may accrue they may be brought to a different realization 
of what life insurance means and so be impelled to protect 
themselves even more fully than this plan would afford. I am 
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submitting a chart showing the Group mortality experience of 
The Prudential, a perusal of which I have no doubt will be of 
interest. 

Dr. H. W. Cook — Our experience is so limited in this field 
in comparison with that of the Equitable, Travelers, and others 
that I venture to give it only at Dr. Weisse's request as the 
experience in this comparatively new field of one of the smaller 
companies. 

Our first group policy was written in January, 1916. During 
the first two years we wrote a limited number of small groups^ 
on all of which we required medical examinations. We then 
changed our practice to writing groups of one hundred or over 
without medical examination, and in 1919 again changed our 
practice, writing no groups of less than fifty, and requiring no 
medical exandnation on any group. 

At the end of 1918 we had $2,000,000 of group insurance in 
force; at the end of 1919, $5,100,000; and on October i, 1920, we 
had in force sixty-seven groups, aggregating $10,500,000. 

The persistency of this business has been remarkably good. 
In 1917 two groups, for $54,700, lapsed; in 1918 three groups^ 
for $221,000; and in 1919 fotu* groups, totaling $140,000. 
One of these groups lapsed at the end of the second year, and 
the others all lapsed at the end of the first year. 

The mortality has been consistently favorable, the ratio of 
the actual to the expected mortality according to the American 
Table being less each year than on the general business of the 
Company, which has been running from fifty to sixty per cent. 

Of the sixty-seven groups now in force, sixty are on concerns 
in the Twin Cities, chiefly in Minneapolis. We were fortunate 
in that the 1918 influenza epidemic was very light in Minne- 
apolis, and the effect on our group mortality was insignificant. 

All of our groups are in non-hazardous classes, consisting 
chiefly of flour milling concerns, retail stores, jobbing houses, 
retail lumber concerns, and small manufacturing plants. 

Our rates have been changed from time to time, our present 
minimum standard rate being based on the Medico-Actuarial 
Table, loaded I2>^% plus $1 .35. 
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We are convinced of the market and demand for group insur- 
ance, and believe that it is a wholesome expression of a better 
economic and social relationship between employer and 
employee, and our experience has convinced us that an insur- 
ance company can safely and with benefit to itself contribute 
its share towards this economic betterment. 

Dr. Grosvenor — Mr. President and Gentlemen: Dr. Wil- 
lard mentioned among other things the uncertainty of the 
disability feature in connection with Group Insurance, and 
while I agree with him as to its uncertainty, it is a necessary 
requirement for the protection of the industrial employee. 
He also mentioned the advisability of medical inspection and 
supervision of disability claims. I think that any company 
would be making a grave error which settled or passed upon 
disability claims without having a medical officer responsible for 
the approval of the claim, after such investigation of the claim 
as the requirements called for, either medical or otherwise. 

Dr. Willard also stated that Actuaries iftight properly 
criticise the issuance of small groups without medical exami- 
nation, and reference to the subject matter of my paper will I 
think disclose that such groups were referred to under the title 
WHOLESALE INSURANCE in which short form examinations are 
employed and the idea is not conveyed that small groups 
should be issued without examination. 

I think perhaps Dr. Wells complimented the Travelers to a 
greater extent than was intended in my paper, with reference 
to the sanitary condition of plants which had been accepted by 
the Travelers. The point which I meant to emphasize was 
that the mere intent of the employer to carry group insurance, 
his interest in the matter, showed that he was the grade of 
employer who took an interest in his employees, and on that 
general basis alone, he would nattu^ly look after them better 
than the employer who showed no interest in his employees. 
And further, this being the case, the companies were provided 
with the means of helping sanitary conditions among their 
insured, thus performing a public service. 

I cannot answer Dr. Wells' inquiry with regard to the matter 
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of conversion. I do not know just what the attitude of em- 
ployers has been in this respect. 

I feel very deeply indebted, particularly to Dr. Wells and 
Dr. Willard, who have amplified very largely the point which I 
personally, as well as the Executive in charge of our Group 
Department, feel, that is that the function of the Medical 
Department in the matter of Group Insurance is Conserva^ 
tion. Dr. Willard suggests the possibility that the ptupose of 
my paper was a plea for the influence of the Medical Depart- 
ment upon the Group Department of the Company, and I am 
glad to have had him assist me in that way since the intent of 
the paper was directed towards the importance and value of 
conservation work. However, when our President asked me to 
prepare this paper, I gained the impression that he wanted 
something which would bring out to Medical Directors of 
companies who are not at present in Group Insurance, but 
whose companies might be contemplating taking up the 
matter, the history and development of Group Insurance. I 
had no idea that I could say anything of interest to Medical 
Directors of companies who had been in the work for some 
years. 

Dr. Weisse — I want to thank Dr. Grosvenor for 
this paper, and also to thank the gentlemen who have 
discussed it. This discussion has put before the allied 
companies almost exactly what I had hoped it would. 

The next two papers by Dr. Dwight and Dr. Eakins 
apparently present two opposite sides of the same 
question but they really work somewhat along the 
same line, and I feel sure that all the members of the 
Association will join with both Dr. Dwight and Dr. 
Eakins in adndtting the gratitude we owe to Dr. 
Rogers and Mr. Hunter for the work that they have 
done in standardizing, as far as can possibly be done, 
a numerical system of rating applicants for insurance. 
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The question as to whether or not this should be used 
is one which every company must decide for itself — 
whether it should be used in its entirety or modified 
to suit their own needs. 



SELECTION OP RISKS BY METHODS OTHER THAN 
THE NUMERICAL RATING 

By Edwin W. Dwight 

Medical Director The New England Mutual Life Insurance 

Company 

Those of us who have been associated in the work of this 
Association, during the past fifteen or twenty years, can 
appreciate better than can the younger members what we owe 
to Mr. Hunter and Dr. Rogers for the information which they 
furnished us, in their joint contribution to our last annual 
meeting under the title " The Numerical Method of Determin- 
ing the Value of Risks for Insurance." 

This we owe them individually and as represebtatives of our 
various Companies. The amount of this debt, it is difficult 
if not impossible to estimate, but whether measured in terms 
of financial saving, personal interest, or the attractiveness of 
our work, it bulks large, and brings the stun of our total 
indebtedness beyond the ability of this Association to repay; 
and yet as an Association and as individuals we may, I know» 
look forward with confidence to the still further mounting up 
of that debt as they, from year to year, give us of their store of 
learning and their intelligent application of that knowledge 
to the every-day problems of our offices. 

As I look upon the development of Life Insurance and the 
Selection of Risks, its history, in so far as our work is con- 
cerned, may be divided into a first period of perhaps sixty 
years during which an appreciation of the value of facts and 
accurate knowledge gradually and very slowly developed; a 
second period of perhaps twenty years during which we learned 
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reasonable, accurate and efficient methods of obtaining that 
knowledge; and now the beginning of the third and perhaps 
the most important of the three, the years dtiring which we 
must work out the varying methods by which this information 
can be efficiently and economically applied to the varying 
problems of our several companies. 

These three periods are sharply divided each from the other, 
and at each turn in the road there shotdd, at least in otu* hearts, 
be erected a monument to these two men who stood there 
pointing out to us, their fellow workers in what might other- 
wise have been divergent paths, the efficient, accurate and 
relatively the easy road to accomplishment. They were, so 
far as I know, the first to recognize the importance of an 
accurate knowledge of definite mortalities, at least they were 
the first to set out in a broad way to obtain that information. 
They were the first to develop an accurate, practical, and 
elastic technique by which that information might be obtained ; 
and this has been given to many of us as individuals and to 
the Conmiittees of this and the Actuarial Association. Now 
they have put in otu* hands a tool of the greatest elasticity and 
value, which can be used in an almost endless variety of ways, 
in the application of the knowledge which we may have to the 
problems that come to us and to oiu* companies. 

I do not look upon "Numerical Rating" as a ** Scientific 
Method of Selection " — as such it wotdd not meet oiu* needs or 
our problems, but rather as an "Instrtunent of Precision," 
a tool, an implement, of as great value, if properly used, as is the 
microscope to the laboratory worker or the sextant to the 
navigator. 

It may be that if left to itself it would furnish a selection 
adequate to a company doing Sub-Standard business, but I do 
not believe it. It may be that in the skillftd hands of its 
creators its selection will be sufficient for the company which 
they represent, but I doubt it, and I do not tmderstand that any 
such daim is made either by Mr. Htmter or Dr. Rogers. 
Much of the appreciation and all of the criticism which I hear 
of "Numerical Rating" as developed by these gentlemen 
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appears to be based upon the idea that when this S3rstem has 
been installed and set in motion it is "all over" and Selection 
has been, or is being, accomplished. I do not see it that way at 
all. As I see it, it is after the installation has been made and 
its operation started, that the real Home Offices selection of 
risks begins. ** Numerical Rating" is a wonderfully efficient, 
economical and accurate sorting machine, and puts the material 
coming to our offices in such form as to be best available for 
that selection which we, as officers of companies with var3ring 
problems and radically differing ideas, may consider best for 
our Companies and our Policy Holders. 

The Selection of Risks for a Company doing a "Standard" 
business — ^which does not protect itself against poor selection 
by an increased premium in those classes which are doubtful or 
which show an increased mortality if they be not carefully 
selected, is a broad and delicate matter — ^too broad to be 
controlled by any one department, and too delicate and impor- 
tant to be left to any machine however flexible it may be. 

A selection to be good must be safe, fair, efficient and 
economical, and if it is to be all of these, its importance both 
relative and actual must be recognized by all of those in whom 
authority is vested. A "Selection" controlled solely by the 
Executive, Actuarial, Agency or Medical Department of a 
company may very readily be a safe selection, but it will rarely 
be fair — and never, I think, really effective or economical. It 
is probably true that power is never generated and transported 
without some friction, but certainly the most nearly perfect 
machine is the one with the least friction in proportion to the 
power developed. The Selection of Risks is at the foundation 
of all forms of Insurance — and at least in Life Insurance a 
proper, efficient and economical selection depends upon a 
real and practical codrdination and codperation between the 
various departments who have to do with it. The old idea of 
the Agent that it was his duty to obtain a name on the " Dotted 
line" and the company's duty to "Weed 'em out" — or that of 
the Medical Department that all agents were "Crooks" and 
busily engaged in an attempt to " Put one over," were equally 
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false, and resulted in a selection, which in some instances was 
safe, but never eflfiicient or economical, largely on account of 
the friction which was developed, and the waste resulting 
therefrom. In using the word **Co6rdination*' I do not refer 
to that form which is brought about by the usual *' ConMnittee 
on Risks" in which each of the Departments interested is 
represented and each " Fights for its own hand" — ^the winning 
side being with considerable regularity that which is repre- 
sented by the best fighter, or that which has the best ** Pull with 
the old man." 

Real codrdination and co6peration will come only when 
the Executive recognizes the real and relative value and 
importance of each of those factors which go to make up the 
whole, and demands the same understanding and appreciation 
from each of his subordinates, when honesty and reliability 
are expected from the Agent, as they are from the Cashier, 
when perspective and at least the ftmdamentals of salesman- 
ship are as much expected of the real Actuary and the real 
Medical Director as they are of the Agent. 

Insurance is the only business with which I am familiar in 
which Production is subdivided into two separate and distinct 
departments, each under entirely separate and distinct heads, 
one of whom is responsible for the quantity and the other for 
the quality of the output. Such an organization would not be 
considered a reasonable one in other lines of endeavor, and very 
nattirally it is not a satisfactory or economical one in Insurance. 
When such an organization is effective and the results are such 
as we should like to accomplish in our own Companies, it will 
be found that they depend upon some one man, who dominates 
and controls the whole. Such men are rare — hardly <me to a 
generation, and the organization which depends for its success 
upon the life, health, and ability of one man is for that reason, 
if for no other, a very weak one, and altogether too lacking in 
persistence for a great business such as ours. 

Quantity and quality of output go hand in hand, and one 
depends upon the other. The question as to which, if either, 
should predominate is at the basis of the organization and 
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should be decided at the outset and not left to chance and 
the relative character, ability, and force of the two individuals 
who may at the time control the departments having to do 
with production. 

A necessary foundation for a good selection of risks for Life 
Insurance is an Executive OflBcer having entire charge of, 
authority over, and responsibility for, the obtaining and selec- 
tion of risks. In other words a ** Production Manager." Such 
a man will appreciate the importance of an accurate knowledge 
of facts, and therefore will see to it that his information is from 
reliable sources. The sources which in a general way are 
available in our business, are: 

1. General Statistics and Information. 

2. Home Oflfiice Investigation. 

3. Agents. 

4. Medical Examiners. 

5. Inspection. 

6. Confidential Sources. 

I. Statistics and General Information. 
When Pope wrote: 

"A little learning is a dangerous thing; 
Drink deep or taste not the Pierian Spring; 
There shallow draughts intoxicate the brain. 
And drinking largely sobers us again." 

he must have been experimenting with problems very similar 
to our own. 

Statistics are of great value if thoroughly understood and 
properly interpreted. Otherwise, like channel lights and 
buoys which have been misplaced, they are of the greatest 
possible danger. With a thorough knowledge of their source, 
their character and the method by which they were obtained, 
statistics are of the greatest help in our work, but without such 
knowledge the methods of the old fashioned pilot, who navi- 
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gated by the sense of smell and took warning of coming danger 
from the odor of ** Rotten oysters on the point," is much safer. 

If we believe that because some company, or all companies 
when taken together, show a reasonably good mortality in their 
groups with a "Family History of Tuberculosis," we can take 
all of such cases freely, we are in danger. If we believe that 
because one company or all companies show a high mortality 
with "Syphilitics" we must decline them all, we are missing 
a certain amotmt of good business. It is all a question of 
"Selection." 

What ordinary selection will not do, refined or even ultimate 
sdectioQ will do. 

What "Over-Selection " has done for certain groups, such as 
"Light Weights," "Albumen." "Family History of Tubercu- 
losis" and certain occupations; special selection, if carried to 
the necessary or tdtimate extent, will do for those groups which 
xmder an ordinary selection show a very high mortality. Suc- 
cess will depend upon otu* knowledge and the skill with which 
we use it. 

2. Home Office Investigation. 

The Medical Department should be as familiar with its past 
experience as is the Financial Department with the earnings 
of its individual investments. While none of us are now quite 
up to this standard, it is the only reasonable, practical, and 
accurate one possible to suggest; and the farther removed we 
are from it, the nearer we are to complete inefficiency. The 
Company which has made no attempt to obtain its own experi- 
ence, has not made even the first step towards laying a found- 
ation for a reasonably accurate and fair selection. 

3. Agents. 

An available source of information of the greatest possible 
value, which has been neglected by practically all of us, and 
discredited by most, is the Agent. When appointed, managed, 
and disciplined by an Agency Manager broad enough to under- 
stand, and big enough to be in S3rmpathy with the Executive 
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Officer responsible for the selecticm, as well as the obtaining 
of business, the agent is the best possible source of accurate 
information aloag those lines of selection which are the most 
difficult for the Home Office to control. Inspection helps, but 
it cannot really control. If we are to have '* Good Selection "^ 
along the lines of Residence, Environment, Occupation, Habit 
of Life, Habits, Moral, Financial, and Insurance Hazard, we 
must depend, to a hitherto tmacknowledged extent, upon the 
agent. My experience with the "Htmian Animal" has left 
me, not entirely optimistic but, surprised at the prevalence of 
honesty, and secure in the belief that we get from him about 
what we expect. If we discredit his integrity, he is rarely 
trustworthy. If we have confidence in him, he justifies it to 
the extent that his breeding, environment, training, and 
mentality make possible. 

I would delegate to the Agency Department authority, and 
a responsibility which it could not dodge, for the quality, as 
well as the quantity, of the work of its subordinate elements. 
We should not expect the impossible or the impractical, but we 
should expect and demand from the agent an appreciation of 
the fact that upon his selection depends not the safety of the 
Company, but a very large part of the comfort, accuracy, and 
economy with which the general selection by the Company is 
made; that if any considerable percentage of declinations 
occurs in his experience it represents very accurately the poor 
quality of his own selection. 

4. ' * Medical Examiners. ' ' 

Prom the Medical Department comes most of the informa- 
tion upon which a "Good Selection" depends, and I believe 
from the Medical Department should come most of the statis- 
tics upon which so much of the accuracy of the work is based. 
The questions to be studied are almost, if not entirely, medical, 
and the application of the knowledge so obtained is, or should 
be, in the hands of the Medical Director. The methods 
employed in obtaining the statistics are and must be Actuarial, 
but it is easier to teach clerks the actuarial method than to 
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make poor medical men out of first class Actuaries. Also the 
Actuary has troubles of his own and is, so far as my knowledge 
and experience go, the most ready and willing of all men 
to lend a helping hand to the Medical Director in mathematical 
distress. 

After all it is important to remember that "Selection" is 
the most important of the responsibilities of a Chief Executive 
OflScer who has delegated Agency Selection to the Agency 
Department and Medical Selection to the Medical Depart- 
ment. On many general subjects, and in some which are more 
individual, he will need the advice and counsel of the Actuary, 
and the need of this advice, counsel, and individual instruction 
from the Actuary is felt by all of us who are really trying to 
practice Life Insurance Medicine. The fact that two or three 
Actuaries, whom we all know, would make very good Medical 
Directors, does not mean that the same is true of them all. 

The value of statistics depends almost entirely upon the 
homogeneity of the classes and the accuracy of the information 
upon which the classification depended. However valuable 
these statistics may be, for working purposes that value is 
entirely nullified if we do not have entire confidence in the 
information * which is ftimished us in connection with each 
applicant who is to be considered and treated in accordance 
with our knowledge of the class into which he should go. 
This knowledge comes almost exclusively from the Medical 
Examiner, and upon his ability, and our confidence in that 
ability, depend to a very large extent indeed, the quality of our 
Medical Selection. If we have not investigated and appointed 
him, we cannot have the knowledge of him necessary to inspire 
the required confidence. If he is the best man in the State, his 
most accurate findings lose all of their value, if we have not 
sufficient knowledge of the individual to have confidence in 
his work. 

Good Medical Selection depends upon the accuracy of our 
knowledge of the individual who is presented for consideration, 
our knowledge of the mortalities to be expected with the class 
in which he belongs, and the dangers which are associated with 
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that class, and which are responsible for any excess mortality 
which may have occurred tmder ordinary methods of selection. 

The rating up of risks according to the mortalities which 
have been experienced with the classes to which they belong, is 
justified, if it is to be justified at all, by the theory that this 
mortality is a flat one applying to all of the individuals making 
up that class. It this is not the fact, and the class is made up of 
smaller groups, some good, some bad, rating up may be a safe 
method for the Company, but it is unfair to the individuals 
concerned. Such a rating of such a class, if a reasonable one on 
the average, must of necessity be too low for the bad risks, 
as it is too high for the good ones. 

Every class, which in the average experience, under the aver- 
age selection, gives a mortality of 50%, or 600%, is made up 
of two groups, one with a normal mortality and the other with 
an abnormally high one. Under skillftd selection this division 
may be made. The relative size of the two subdivisions will 
depend upon the extent to which the general mortality must 
be reduced, influenced greatly by the knowledge and skill of 
those having the selection in charge. 

It is, of course, impossible to make this selection an absolute 
one; if it were possible there would be no need for such com- 
panies as ours. But it is possible to do oiu- best, and the better 
we do, the better for our Company and our policyholders. It 
is along this line that the great future development in selection 
will come. This is a work that is worth doing, and we need such 
men as Dr. Rogers and Mr. Htmter to point out the way. 

5. Inspection and Confidential Information. 

If we were living in an ideal world — ^if our sources of infor- 
mation were infallible, and our knowledge and judgment 
absolute, it would be unnecessary for us to go farther for the 
facts that have already been suggested. Then our decision 
would be always accurate — our ** Selection " would be perfect, 
and we could go out of business, for each man would know 
exactly when he would die and there would be neither demand 
for nor need of Life Instirance. 
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Fortunately for us this will not come in our time, and until it 
does come, we shall need checks on our own work, on that of 
our subordinates and on our sotirces of information. 

Such service we are all receiving, and on the whole, this 
service in the various forms is very satisfactory. 

The work of the M. I. B. Committee is almost above 
reproach, and yet its symbols must not be taken too seriously. 
These reports are made in our departments, but even we are 
human, and ideas vary as to the importance of some of the 
conditions which present themselves. Within a week my 
attention was called to an applicant of ours who within a few 
days had been reported for Heart Disease and Lung Disease, 
both "On examination." We sent for details and were 
informed that **When he hopped twenty feet on one foot his 
pulse went up to 105" and that he was "Somewhat flat- 
chested." 

Two of the Companies are at the present time considerably 
excited over, and are contesting a claim in connection with, an 
individual who was declined by us some time ago, on account 
of the fact that we found albumin and casts in one specimen and 
he failed to furnish us subsequent specimens which we asked 
for. He failed to mention this interesting fact to these Com- 
panies when he applied to them. It is a safe gamble that the 
agent did not ask him the question, but I do not believe that it 
is fair to the rest of us that this information should be used in 
that way. It is intended to help in checking up our other 
information and in the avoiding of mistakes; not I believe to 
avoid paying the penalty of a poor selection. 

Inspections are of great value if they are not absolutely 
essential to the proper carrying on of our business, and when 
we consider their expense they are extraordinarily accurate 
and efficient. The information obtained in this way is not 
always entirely accurate, in rare cases it is prejudiced opinions 
that are received, but these cases are so rare that the value of 
the service is not materially reduced by it. On the whole it is 
worth many times what it costs, and is a source of information 
which should not be underestimated or neglected. 
13 
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A very large part of the information which we receive is 
confidential, and if we are worthy of that confidence it should 
be treated as such. Unfortunately many of us are careless 
in this regard and a few are excessively so. I believe that the 
fault can usually be laid at the door of the Medical Depart- 
ment. If we do not ourselves violate that confidence, we are 
altogether too lax in impressing upon our superiors and otir 
associates the importance of maintaining it. 

These are in a general way the sources of the information 
upon which our judgment as to the value of a risk must depend, 
and I have only in the most general way suggested some of the 
ways in which this knowledge may be used. 

I do not like the title of my paper — ^it implies that I am to 
offer something to be used in the place of '* Numerical Rating " 
— ^while if I had my way "Numerical Rating" would be 
established in every Life oflSce in our Country. 

Having installed it in all offices, I should then feel that they 
were in a position to use the brains which had been given them, 
the ability which had been developed, and the knowledge 
which they had accumulated, in the interests of the Policy- 
holder whom they serve, and that with proper devotion to the 
great work in which they were engaged, their selection would 
be "Good Selection" because it was Safe — Fair — EflSdent — 
Economical. 

NUMERICAL RATINGS IN THE SELECTION OF RISKS 

By O. M. Eakins, M.D. 

Medical Director Reliatice Life Insurance Company of 
Pittsburgh 

Paradoxical as it may seem, there are two epigrammatic 
axioms which are more or less contradictory. One of them : A 
prejudiced witness is advantageous if his prejudice can be 
concealed. The other: A prejudiced observer rarely delivers 
a judicial decision. 

I have no desire to be looked upon as an excellent witness. 
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nor have I any intention of arriving at a judicial decision 
covering the question of the desirability of Numerical Ratings 
in the Selection of Risks, but Dr. Weisse insisted upon my 
expressing an opinion on the subject. It is impossible for me 
to approach it or talk about it without prejudice because of my 
training and experience with it. As most of you are probably 
aware, I have been using the method for two decades. Per- 
haps when talking about the Numerical Method it is necessary 
to be accurate, for accuracy is one of its fundamentals. So 
the decades resolve themselves into nineteen years. For a 
little less than half of that time I sat at the feet, and was tmder 
the protection and gims of the two men, Rogers and Htmter, 
who were practically, to use an applicable Hindu expression, 
the "Father and Mother " of the Method. During the second 
decade, I have been free from their grumbling and criticism; 
free from their immediate kindly instructions; free, without 
let nor hindrance nor advice, to go my own way — ^the respon- 
sibility for any and all my actions being my own. The way 
I chose was the Ntunerical Method way, than which I knew or 
know of no better. This brings me immediately to the ques- 
tion of my ** experience with Ntmierical Ratings in the 
Selection of Risks" and "the practical application of Numeri- 
cal Ratings in a smaller Company," concerning which I have 
been asked to give you a statement. 

By " a smaller Company " I imagine may be meant a Com- 
pany not as large as some of the Big Companies, or a Company 
somewhat younger than some of the Old Companies. We 
hear considerable about the behemoths of the East, one of 
which is the "largest" in practically everything; about one in 
the Middle West which is also huge; and about one in the Far 
West, which although not as big as the Sequoia, has it as one of 
its symbols, and to the size of which it probably aspires. Nest- 
ling amongst these and unfortunately somewhat submerged by 
the stuTounding industrial smokes is the smaller and yotmger 
Company under reference. As small and as young as it is, it 
has indulged itself in one of the great American pastimes of 
having "established a record." On its 15th anniversary. 
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which occurred in 1918, it had on its books, written entirely 
by its own agency organization, over one hundred millions of 
insurance actually paid for and in force. So far as I am in- 
formed, that record has never been accomplished by any other 
Company; nattu-ally, if it be a "record." 

At the time of its adoption of the Numerical Method during 
1909, it had only about sixteen millions of insurance in force. 
At the end of 1919, there were over one hundred and thirty- 
seven millions, and since 1909 it has all been valued and se- 
lected by means of Numerical Ratings. During the ten years 
under reference the average percentage mortality of the Com- 
pany has been 61.77 which included 101.3 per cent, for the 
influenza year of 1918 and an estimated mortality of 134 per 
cent, in January of 191 9 when the Influenza death losses were 
■still numerous. Excluding the Influenza affected year of 1918 
the average percentage mortality has been 57.37. As you are 
aware, the mortality of a Company can be made practically 
any per cent, desired by means of selection. The favorable 
mortality of the Company with which I am associated was not 
obtained by expensive declinations nor from over-sdectioa. 
The benefits of insurance were not withheld from those deserv- 
ing and desiring it, as insurance was issued to all comers who 
were instu-able. An evidence that rejections and over-selection 
were not employed is reflected by the fact that the average 
percentage of rejections by the Company during these years 
was 6.1. Concerning this percentage, which I have reason to 
know is considerably less than the average of the Companies 
here represented, I might say that we receive a material 
amount of questionable business which would not be presented 
at all to those Companies whose Agents know they do not issue 
insurance on under-average lives. It nattu-ally follows that, 
were we without the Numerical Rating system and the value of 
various impairments, our rejection percentage would undoubt- 
edly be higher than those Companies, rather than lower, as it is. 
This low rejection percentage is also notable in that we do 
business in the Southern States. To a great many applicants 
we offered insurance differing, slightly to some and materially 
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to others, from that for which they applied. Of the amount 
of insurance so offered, an average percentage of 60.9 was 
accepted and paid for. Whether the applicants at the begin- 
ning were pleased with our offers or not can only be determined 
by the individual agent interested in the individual case. 
Their pleasure, however, is manifested in the end analysis when 
you leam that the lapse ratio of that group is considerably less 
than 15 per cent. The unfortunate factor, for us, is evident 
here in that not all of our offers were accepted. It is hardly 
pertinent to say what percentage mortality was experienced in 
the group under reference as it is included in the Company's 
general mortality. I am not begging the question as to exactly 
what the mortality was, but the figures are not suflSciently 
accurate to quote them here. I can say, however, that its 
mortality was less than 95 per cent, of what we expected it to 
be. Our agency organization is growing consistently and per- 
sistently. Our old men are remaining with us and new men are 
being obtained, partly through and because of the Company's 
method of selection and the service which the method gives. 
No Agent who is worth his salt has yet left the Company's 
employ because of its method of selection. A few, however, 
have been permitted to leave, and some of them have even been 
urged to seek some other character of work as their ideals and 
opinions did not check up with the Company's summation of 
simple coltunns of figures. Requests for reconsideration of 
adverse action are so rare as to be events. Those men who 
have been with us for any length of time are perfectly well 
aware of the fact that opinions or pleadings or threats or even 
that lever of last resort, competition, do not change the answer 
of an arithmetical sum. They also know that recon- 
sideration will be given instantly if the Company is pro- 
vided with any pertinent facts which can be adduced to the 
advantage of the risk and subtracted from its former composite 
value. None of our Agents has been disturbed by, nor we 
embarrassed through, dissimilar action on similar cases. Like 
risks receive identical action whether taken early or late in the 
week or year. 
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To summarize briefly the foregoing running comments, it is 
apparent that Ntunerical Ratings in the Selection of Risks has 
worked out in, and to the decided advantage of, one of the 
smaller Companies. It has given it a speedy method of con- 
sistently and accurately handling risks; a profitable mortality 
consistent with its age and size; an economical asstu'ance 
against wasteful rejections and over-selection; a favorable 
lapse and mortality experience in that group which is outside 
the limits of being average or first class; a contented and satis- 
fied Agency Organization; and Executives who neither con- 
template nor suggest any changes. 

** If there is one clear fact in the psychology of otir daily life, 
it is that the essential function of the mind is its ability to deal 
with the future. It is anticipation of the future that guides 
our conduct, plans for us, chooses, distinguishes the right paths 
from the wrong paths that we are to follow, and the ways 
that are favorable to progress from those that are un- 
favorable. Our memories are our experience on which 
we base our life to be; the present is a point, the future is 
everything.*' The foregoing comment by Frederick Peterson, 
on an entirely different subject, can be made applicable to the 
question we have under discussion. As we are dealing with 
end results, every action we take is in anticipation of futures. 
Our experience whether personal or gathered from the teach- 
ings of many others determines the path we are to tread. We 
shall all of us follow the path to which we have been accus- 
tomed until we are guided into a better one. And may some 
inspired light aid our vision to recognize it when presented. 

Dr. Rogers — ^When I first saw the title of Dr. Dwight's 
papers, I was a good deal startled. I thought that a new 
method of medical selection was in the field to compete with, 
and perhaps to replace, that to which I had been giving a good 
deal of study for n:iany years, and I felt that perhaps, after all, 
the work that my colleagues and I had been doing in the field 
of medical selection was about to be thrown on to the scrap- 
heap. I confess that after reading the paper I felt a distinct 
sense of relief, and particularly because, so far as strictly 
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medical selection was concerned, Dr. Dwight was adding the 
weight of his endorsement to the ntunerical system. 

I wish that I could believe all the kindly things that Dr. 
Dwight has said about Mr. Hunter's work and mine in con- 
nection with medical selection. I appreciate, and I know Mr. 
Hunter appreciates very much, his commendation and thank 
him for it. 

Fundamentally the paper is of great value, because it em- 
phasizes what I think has not been suflSdently emphasized 
heretofore with respect to the whole subject of the selection of 
risks for instu'ance, namely, the other than strictly medical 
factors involved in selection. Medical Selection, that depart- 
ment of the subject which has to do only with medical factors, 
is the selection which we in this Association have been working 
on particularly, and Dr. Dwight's paper brings out very force- 
fully, I think, the other important factors which cannot be too 
often brought tmder discussion. Surely we can all, with ad- 
vantage to ourselves, "read, mark, learn, and inwardly digest" 
what he has to say on this subject. 

I do not agree with Dr. Dwight in his statement — ^that 
'* every class which is the average experience under the average 
selection gives a mortality of 50% or 600%, is made up of two 
groups, one with a normal mortality, and the other with an 
abnormally high mortality. Under skillful selection this divi- 
sion may be made." But I do agree very emphatically with 
the thought underljdng that statement. Any group of lives, 
characterized by any quality whatever, whether it be a strictly 
medical or a strictly occupational quality, if the group is large 
enough, is n:iade up of lives that shade insensibly from the very 
best of them at one end of the line to the very worst of them at 
the other end, and there may very well be risks in the group 
that show a relatively high mortality just as there are other 
risks in the group that show a relatively low mortality. When 
we speak of a group of risks we have in mind a number of lives 
characterized with respect to some one quality in which they 
are all alike, but with respect to other qualities we recognize 
that they may and undoubtedly usually do possess very de- 
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dded differences, and with respect to those differences they 
have a different insurance value. Some of the lives are dis- 
tinctly better than the average of the group. Others are dis- 
tinctly worse. That fact to my mind is the keynote to the 
whole subject of medical selection. A group of Uves character- 
ized by any quality whatever, heart murmur, albuminuria, or 
any other thing, is made up of risks decidedly better than the 
average of the group, as well as of risks decidedly worse than 
the average of the group. 

There has been some criticism of the numerical method on 
the ground that it is mechanical. I think that the criticism is 
superficial, and is in no wise justified by the facts. No system 
of medical selection can be used which does not take into ac- 
count the fact of which I have just been speaking, namely, that 
lives within any group differ from one another in insurance 
value. It is of the greatest importance, in estimating the in- 
surance value of any risk to have some kind of dattun level 
from which to measure that risk. If a man is 40% over-weight, 
it is of great value for us to know what mortality a large num- 
ber of risks of exactly that degree of over-weight will produce 
if taken in the mass. But it is not true that the value thus 
ascertained applies to the particular case in hand any mcM-e 
than to serve as a guide to assist in the formation of a prop^ 
judgment. I have no doubt that it would be possible, fot 
example, to select a group of syphilitics that would show a 
mortaUty very slightly, if at all, above the normal, but I should 
not recommend anybody to try it because if he starts out hav- 
ing in mind to pick out those highly super-standard syphilitics, 
he will tend steadily to include within that group lives that 
are less and less carefully selected until he comes to look upon 
the whole group as super-standard. If on the other hand he 
remembers that syphiUtics in apparently good health and 
reasonably carefully selected have produced in the past a 
mortality of 175%, and that in order to maintain in the future 
as good a mortality as that, it will be necessary for him to 
recognize that a goodly portion of the group must have had a 
mortality substantially above 175%, he is then in position to 
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judge more accurately the value of each risk that comes before 
him. It requires a great deal of sound judgment for a man to 
select risks whether he is using the numerical method or any 
other. The value of the numerical method lies in the fact that 
it helps a n:ian's judgment by giving him a center, a datum 
level, if you please, from which to think. Mr. Htmter and I 
published a paper on heart murmurs last year, which showed 
that heart murmurs without hypertrophy, mitral regiu-gitation 
without hypertrophy, has produced a certain definite mortality 
— I think it was 170%. Now if a Medical Director goes into 
the sub-standard business, and he takes that 170% as the 
datum level from which to think of mitral regurgitation, and 
if he fcH"gets to study the hypertrophy invdved in the case, or 
perhaps the intermittent pulse, or the other factors, and rates 
all his risks at 1 70, he is going to come to grief. He is not using 
his statistics correctly. If he starts out to get a mortality of 
170%, he must remember that some of his risks are going to be 
worth 120%, some of them 150%, and a few of them 140%; 
and on the other side of the line they will run up to 250%. And 
unless he takes them all into account he will go astray. 

Now Dr. Dwight's paper is to my mind of very great value, 
for this reason, that it gives us other factors to consider besides 
the purely medical ones, the character of the medical examiner, 
the character of the agent, the surroundings of the individual 
as determined by the inspection report, and all of those factors 
that one has to take into account in producing a complete 
medical selection. I think that the paper is most suggestive 
in that respect. To turn back, however, to the part of it in 
which I am especially interested, the Numerical Method of 
valuing lives, I want to emphasize once more that no group of 
lives is made up of individuals of exactly the same insurance 
value. The insurance value of the group is only the central 
value on either side of which there is a considerable range of 
values. A man will not go far wrong who, in using the numeri- 
cal method, does so with the idea that it only expresses the 
center of gravity of the group, that individual risks in the 
group range in insurance value on either side of that center. 
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and that he should express by some shading, one way or another, 
by subtraction of so much, or by the addition of so much, the 
real value of the risk. If, however, he gets in the habit of 
using the minus sign all the time, and not using the plus sign 
just as freely, then his medical selection will fail. 

Dr. Symonds — (Read by Dr. Weisse) — ^All of us will agree 
most enthusiastically with Dr. Dwight in the praise which he 
has tendered to Dr. Rogers and Mr. Hunter. These two men 
have led us out from a quagmire of impressions to the reason- 
ably solid ground of fact. Upon this ground of fact they have 
built a splendid structure of detail. 

There is no doubt that a Company which is writing sub- 
standard business must use the system of numerical rating in 
order to attain satisfactory results. That the method is 
applicable to a Company writing only a standard business, is, 
of course, unceded, but that it is necessary to such a Company 
is denied. More than one half the business of such a Com- 
pany can be successfully approved by lay checkers, who work 
within sharply defined limitations. Almost all of the applica- 
tions which are disapproved by the Medical Director auto- 
matically fall among the rejected. A majority of the other 
applications is disposed of promptly by a well-trained Medical 
Director, without any need for the slow process of numerical 
rating. There remains a small percentage (lo to 20 only) 
which may be called border-line cases. In such cases there is no 
objection to giving a numerical rating to the basic factors of 
build, family history, occupation, and residence; in fact, I have 
personally found such a rating to be of distinct help in my 
further judgment of a risk. When numerical rating, however, 
is applied to the purely medical aspects of the case, one grave 
objection is found, so far as a Company doing only a standard 
business is concerned. It tends all the time to lead the Medical 
Director into a valuation of symptoms only, without regard to 
the underlying disease. Instead of studjdng a case to deter- 
mine whether the applicant actually has Bright's disease, 
the Medical Director is mainly occupied in determining how 
much he will rate him for albumin and casts. Instead of con- 
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-sidering whether the functional cardiac condition is purely 
neuropathic or myopathic, he is considering only how many 
intermissions occur in a minute and what numerical rating he 
will attach to them. Instead of determining whether the 
attack of renal colic a year ago was part of a general constitu- 
tional dyscrasia or merely a local trouble which has been cured, 
he attaches a numerical rating to it without really trjdng to 
solve the problem. 

Now, if you are writing a sub-standard business, probably 
the numerical rating is the only way by which satisfactory 
results can be obtained, but for a Company doing standard 
business, it does not seem indicated excepting in the basic 
rating of build, family history, occupation, and residence. 
These factors can be rated with a fair degree of numerical 
accuracy and it is a good thing for a Medical Director to have 
such a rating before him when he comes to studying a border- 
line case. 

When a Company uses a system of numerical rating to the 
exclusion of all others, the value of the Medical Examiner's 
opinion is minimized and in most cases actually obliterated. 
Apparently he is only asked to be an average Medical Exam- 
iner and the superior wisdom at the Home Office will take care 
of the rest. That, of course, is contrary to the practice of my 
own Company for the past twenty years. Probably Dr. 
Dwight and myself are not so far apart in our estimation of the 
value of the ntmierical rating as these words of mine would 
indicate. Numerical rating as developed by Rogers and 
Hunter, has shown to us the immense significance of many 
conditions which the life insurance world once thought were of 
little importance after a few years had elapsed. They have laid 
the basis for statistical study of selection upon very stu-e grounds. 

The idea that both the quantity and the quality of produc- 
tion in life insurance shotdd be tmder the charge of one head is 
very ingenious but I am afraid that it is reserved for the time 
of which Oliver Wendell Holmes remarked — 

When legislators keep the law. 
When banks dispense with bolts and locks — 
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When berries — ^whortle, rasp, and straw — 
Grow bigger downwards through the box — 

When preachers tell us all they think, 

And party leaders all they mean — 
When what we pay for, that we drink, 

Prom real grape and coffee-bean — 

When lawyers take what they would give. 

And doctors give what they would take — 
When dty fathers eat to live, 

Save when they fast for conscience' sake — 

Even this millennial superman would doubtless give precedence 
to one of his mental compartments, either that one marked 
quality or that marked quantity and the diflSctdty, therefore, 
would be just the same as we have now. 

Dr. Dwight's ideas with regard to the source of our informa- 
tion are most valuable and they should be well studied and 
appreciated by all of us. Every word that he says is worth its 
weight in gold. 

Dr. Patton — Mr. President and Gentlemen — When I read 
the opening paragraph of Dr. Dwight's paper, I thought his 
title was a misnomer, but after reading a little further, I found 
that I could agree very thoroughly with his expressed obliga- 
tion to Dr. Rogers and Mr. Hunter as to the value to this 
organization of their reports on numerical ratings. It has been 
of immense value to all of us, whether we are doing a sub- 
standard business or a standard business, but I again must 
agree with Dr. Dwight in his feeling that the numerical rating 
is not a scientific method of selection. From the medical man's 
point of view of the case, I do not see how we can disregard the 
human or the physiological element in each individual case 
that comes before us, to the extent that following the niunerical 
method would cause us to do. There are so many elements of 
that type in a case to which it seems to me we must give atten- 
tion, or we lose the scientific side of medical selection, and that 
I take it to be the real basis of Dr. Dwight's treatment of the 
subject. Companies who are doing practically no sub-stand- 
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ard business therefore must rely to a very large extent upon 
the medical nature of their selection. Companies doing a 
sub-standard business do not get very far away from that view- 
point. They can to a larger extent, of course, but I do not 
believe that they can do it very fully. 

I think we can all readily agree with Dr. Dwight in the 
qualifications that he places upon a selection to be a proper one, 
that it be safe, fair, efficient, and economical. Nor do I see how 
any of us can get away from the classification that he gives^ 
further, as to how this selection can be brought about. There 
must be a co6rdination of all departments that go to make up 
the selection of our business, in order to produce the best 
results. Natiu-ally the Medical Department represents the 
center or main factor when it comes to the question of medical 
selection, but many times we cannot get away from our co- 
ordinating departments in the company. There should be 
little question as to how near the Home Office departments 
may work together. A realization of the value of each to the 
other in their work ought to be readily determined. The main 
factor as I see it is our coordination with the Agency Depart- 
ments of our companies. That presents a very serious problem. 
We have to obtain the confidence of our Agency Departments 
and to maintain relationships with them that will be such that 
they have our confidence. We have all had experiences in the 
past which have made us feel that possibly we can put little 
or no dependence upon some of our agencies. That is wrong. 
If we have that feeling we certainly should exert every power 
we possess to clarify the situation and to clear up any mis- 
understandings that may be present. As medical advisers of 
the company we cannot produce the best results for our busi- 
ness so long as any such misunderstanding exists. In our own 
company we feel that in the past two years we have been able 
to get on a much nearer plane with our field force. We have 
placed before them in many ways the reasons and the factors 
that are involved in Home Office selection, and this has 
brought us nearer together. We have materially increased the 
Home Office confidence in the agency force as a force, and I 



Digitized by 



Google 



206 Thirty-First Annual Meeting 

believe that this mutual confidence is one of the main factors ith 
reaching the proper codrdination of the various departments. 

In the brief time I have had to review Dr. Dwight's paper, 
I feel that there is no one other point that I want to emphasize 
more than this, the codrdination of the various departments 
involved. 

Dr. Dwight — Mr. President and Gentlemen: It seems evi- 
dent that I have accomplished what I had in mind when I 
wrote this paper and I appreciate the opportunity which was 
given me because it has clarified, in my own mind at least, and 
I hope in yours, the real position of the fathers of " Numerical 
Rating." I think that those of us who are enthusiastic — and 
all good men are enthusiastic — are apt to be so sure of our ow» 
position, and to know exactly what we really mean, that we 
sometimes give a false impression to our audience. We are 
afraid that they do not appreciate the points which we believe 
to be most important, and we lay so much stress upon them 
that our hearers begin to think that they are the only things 
we have in mind. 

When I wrote the paper I was not quite sure that I agreed 
with Dr. Rogers and Mr. Hunter, but I had worked with them 
long enough to have almost entire confidence in their common 
sense. It seems to me that practically every criticism that has 
been n:iade of numerical ratings is based on a false premise; 
namely, that numerical rating is scientific selection. Dr. 
Rogers says it is " a guide to help you in the formation of your 
judgment." If they have given us a guide and an accurate 
guide, as I believe they have, then I have under-rated rather 
than over-rated their value to this Association. If they have 
given us "a center from which to think," as Dr. Rogers has 
said, do we not need that ? Those are the two things that they 
have given us, "a center from which to think" on an almost 
indefinite series of subjects, and '*a guide to help us in the 
formation of our judgment." I am delighted with the inter- 
pretation which Dr. Rogers has put on it this morning, and 
which is a little broader and, if I may use the word, a little 
more intelligent than the impression which they have given at 
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times in the past. I am delighted to know, and to have it 
expressed here so definitely, that instead of disagreeing, as I 
was afraid I might, I am very much in harmony with all that 
Dr. Rogers has told us and, in the light of what he has said 
this morning, with all the work which he and Mr. Hunter have 
been doing. Dr. S3rmonds is pessimistic, and Dr. Rogers is a 
little so. Dr. S)rmonds speaks of a tendency to "lead" the 
Medical Director. Dr. Rogers speaks of the Medical Director 
"drifting." Those of you gentlemen who have worked with 
these two men on the Medico-Actuarial Committee will ap- 
preciate that the only time Dr. Rogers drifts is when he is 
asleep. I have tried to "lead" Dr. S)rmonds, and he is a hard 
man to lead. Nor do I believe that men who are capable of 
occupying the positions which we occupy are going to drift 
very far, or be led very far, if they have " centers from which to 
think" and " guides to help in the formation of their opinions." 
I believe that this is a big job of ours, and I believe that when 
we limit it to the use of the word, "medical" selection, we are 
fouling our own nests. I do not like the term "medical selec- 
tion" any more than I do the term "agency selection." The 
selection of risks is a very important part of the foundation of 
all insurance; medical selection, if you wish to call it so, is a 
part of it, so is agency selection, so is actuarial selection, and 
executive selection. We are fortunate in having to do with 
those problems which are the most difficult from a la)rman's 
point of view, and if we appreciate the importance of the other 
fellow's position and the other fellow's decisions, we will stand 
and be rated very high. It is up to us to appreciate that ours 
is a part of too big a machine to be the whole of it. 

The chart which has been handed around was developed in 
connection with Dr. Eakins's paper. In writing me in regard 
to it, he said that his paper did not lend itself to discussion, and 
perhaps he is right, but there is one point which I think it is 
well for us to have in mind. It seems to me that this chart 
shows quite eflfectively what should always be taken into con- 
sideration in stud3ring the mortalities of our companies, and 
that is, the influence of new business on the present mortality 
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of the company. The company that does not have a good 
mortality in its first five years of business is in a pretty bad 
way, and the greater the proportion of new business in force 
to the total business on the books, the lower the mortality. 
It may interest you gentlemen to know that in 1903 we began 
to control the use of medical examiners, and we had the Lord 
on our side for the next year or two. In 1905 we made an 
investigation of our own experience. We tried to base our 
decisions on facts and we tried to control our mortality so as to 
have it not too low, but in our judgment the mortality of such 
a company as ours, a company with a lot of old business on its 
books, should be below 70%. As you will see, for a period of 
years it ran under 70, averaging about 66. During that period 
the increase in percentage of new business, shown by the dotted 
line, ran about evenly. As that began to go up, our mortalities 
began to come down, and now we are running a mortality at 
times which is foolishly low. We are selecting for a mortality a 
little under 70, but because the agents are very efficient and 
have brought in a lot of business, the mortality is away down 
below that. Now we all know that that business is going to 
grow old, and as it grows old there is going to be a higher 
mortality associated with it, and we want to play the game as 
we are playing it, we want to keep that mortality if we can, 
with a normal increase in business, a little below 70, and when 
Dr. Eakins suggests that numerical rating has so radically 
increased the amount of their business, I think he gives a little 
too much credit to numerical rating, and too Httle to the effi- 
ciency of his agency force. 

Dr. Weisse — Dr. J. B. Hall will open the disctission 
of Dr. EaMns's paper on Numerical Ratings. 

Dr. J. B. Hall — Dr. Eakins in a letter to me very kindly 
stated that he regretted that his paper did not lend itself wdl 
to discussion. This may be so, because it does not give many 
details, but I consider it very interesting and believe that the 
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author and his associates should be congratulated on the 
remarkably good results that they have obtained. 

We should endeavor to form an opinion as to what propor- 
tion of this is due to the use of the nxjmerical rating system, 
and how much could have been accomplished by the system 
ordinarily employed. 

The first favorable and most important point mentioned is 
the low mortality — ^viz. : 61.77% of the expected. 

We all know that the mortality in any group is most favor- 
able in the early insurance years, as its members have recently 
passed a medical examination and been selected for life insur- 
ance. As the years pass that fact becomes of less and less im- 
portance and the mortality becomes gradually less favorable 
tmtil at last when they become old nearly the same mortality 
prevails among them as that of the general public. 

The Company with which I am connected is a very old 
Company, and in the sixties was writing about forty millions 
of insurance each year. This amoimt steadily decreased until 
in 1899, the year in which Dr. Shepherd asked me to assist 
him, we were writing only about seven millions each year. 
We therefore, had a very large proportion of old members when 
compared with the new and many deaths resulted from the 
diseases incident to old age. 

The mortality which prevailed among these old people was 
between 90 and 100% of the expected, although they had been 
good risks and the mortality of the company as a whole was 
from 80 to 82%. 

Then our business gradually increased — our old membership 
decreased, and with the large influx in recent years the mortal- 
ity fell until in the year before the influenza epidemic it was 
58% of the expected, and so far this year is nmning about 64%. 

We did not attribute this improvement to the method of 
medical selection used. 

The Reliance Life Insurance Company is eighteen years old 
and its insured are reasonably near their medical examination. 
It is not top heavy with old people. 

Is it not reasonable to believe that if our older method of 



Digitized by 



Google 



210 Thirty-First Annual Meeting 

medical selection had been employed by a medical director of 
Dr. Eakins' well-known ability that the mortality would have 
been favorable? 

I believe that it is reasonable and am not willing to give the 
entire credit to the Numerical Rating System — I say " entire" 
as there is a qualification. The Reliance Life Insurance Com- 
pany does a sub-standard business and I think that we all 
believe that the S3rstem must be of the greatest value when 
applied to this. 

The next important result of the use of this system men- 
tioned is a "Contented and Satisfied Agency Organization." 

Because of the stress and strain in a great insurance com- 
pany — ^there never was in my opinion a perfectly contented and 
satisfied agency organization. If we could imagine the exist- 
ence of such an organization we should most certainly doubt its 
efficiency. What the author wishes us to understand by this is 
undoubtedly a reasonably or unusually contented organization. 

It seems reasonable to believe that the system is useful in 
producing this result. 

Dr. Eakins states that the men who have been with them for 
any length of time are aware of the fact that pleadings- or 
threats do not change the answer of an arithmetical sum, and 
are well aware that if new information is not submitted which 
changes these figures that the risks will not be approved. 

Without this system we all have that understanding with 
our agency force — ^viz. : when, after investigation, a risk has 
been declined, the decision will not be changed unless new 
information is submitted which alters the facts upon which we 
formed our decision. Grant this, and assume a case in which 
much conflicting information has been received as to the 
previous existence of impairments, and a great deal of pressure 
brought to bear by an agent whose production is large, and 
whose connection with the Company is of great value to them 
— ^it seems to me that a Medical Director would be as liable to 
modify one or two of the numerical ratings which had been 
given to the risk as he would be to modify his opinion and 
change his decision made under our old system. If. however, 
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merit can be properly given this system for producing this 
most desirable condition there is another method of doing so 
and one which I believe is more effectual. 

In our papers and talks to the agents we should show them 
what our duties are, as most of them think that we simply 
decline applications that appear somewhat below the average 
and in this way protect the company. They should be told 
that we consider that our work has been best performed when 
the declined percentage is low — ^that it is our duty to reach out 
into the impaired classes and select and insure as many of those 
submitted as we possibly can without impairing the mortality 
of the Company. 

An incident which I have used in such talks occurred many 
years ago. One day our Medical Directors were absent because 
of illness and the President of the Company decided to act 
upon the applications rather than ask for the services of an out- 
side physician. He declined nearly one half of the applications. 
We returned the next day and he requested us to look them over 
and change any decisions that he had made if we thought it 
advisable. We accepted them all. I remember that he declined 
several because the examiner stated that the urine was cloudy 
and others because the pulse rate was above 75 per minute. 

His method would have produced a good mortality but I 
doubt if the agents would have been pleased. 

If we can. by using illustrations of this kind, make the 
agents understand that we are working on their side and not in 
any way in opposition to them, the agency force will be reason- 
ably contented and satisfied. 

We can make them tmderstand this because it is true and 
because they are reasonable men and understand that medical 
selection is necessary. Therefore, although the use of the 
Numerical System tends to produce this effect there are other 
efficient methods of producing it. 

After such able discussion of the original paper on this sub- 
ject by such authorities as Dr. Symonds, Mr. Rhodes, and Mr. 
Hutchinson it is difficult to find any important points not 
already covered by them. 



Digitized by 



Google 



212 Thirty-First Annual Meeting 

There are two points which seem to me to be the most 
important in consideration of the system of numerical rating: 

First, that it is of great value to the companies doing sub- 
standard business. 

Second, that it is a system that makes it possible for laymen 
to act upon a large percentage of the applications. 

I consider these points the most important for the reason 
that I do not as yet see how it is of great value to experienced 
medical directors in making their decisions. 

In spite of the advance in the science of medical selection 
there still is, and always will be, a large number of cases in 
which we are obliged to decide upon probabilities. 

We trace back through different sources conflicting informa- 
tion as to whether or not applicants have had certain impair- 
ments and after our investigations are completed cannot 
arrive at a positive conclusion. We are obliged to make our 
decision as best we can, weighing the evidence on both sides 
of the question with the greatest care. It seems to me that it 
would embarrass us and be very difficult to adjust numerical 
ratings to these cases. 

A few companies are so large that there are hardly enough 
physicians in their cities to review all of the business submitted 
to them and they must employ either this system or another 
one which gives as good results. I know that several of our 
largest and best companies doing standard business at the 
present time have a very large percentage of their business 
acted upon by laymen and are able to do this by laying out 
simple rules for their guidance, and the medical directors of these 
companies are among the most able men in our profession. 

The point which is of greatest interest to most of us present 
is — ^whether -the system should be adopted by companies of 
moderate size not doing sub-standard business. Each company 
must, sooner or later, decide upon its own course of procedure. 

A large number of us employ the services of laymen to act 
on a part of our applications. Usually these are experienced 
men who have spent the greater part of their lives in the med- 
ical department and whose opinion upon insurance applica- 
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tions is actually of great value. They know exactly what is 
expected of them and are very careful not to go beyond a cer- 
tain point. I think that it would not be to our advantage to 
burden them by requiring them to attach the numerical rat- 
ings to all the applications upon which they act — ^nor do I 
believe that their decisions would be any more accurate. 

Although both Dr. Eakins and the author of the original 
paper make the point that greater speed is possible, I cannot 
understand this as it seems to me that it would greatly delay 
action on a large percentage of the applications. 

Perhaps the main objection to the system lies in the matter 
of overlapping rates as it must be very diflScult to set down and 
adjust all combinations of dependent factors that must arise 
in practice. Those who employ the system seem to be able to 
meet and control these difficulties but in a smaller company it 
would be a long period before some combinations would occur 
and then in an automatic system which had been in operation for 
some time there would be liability to overlook the combinations. 

Another result mentioned by Dr. Eakins is the low percent- 
age of rejections. His percentage is low but it may be that 
those who accepted sub-standard insurance from his company 
are not included in this percentage and that, therefore, it 
cannot be compared with that of a company doing standard 
business alone. 

The author of this paper closes with a quotation which I 
will in part repeat: 

** If there is one clear fact in the psychology of our daily life 
it is that the essential function of the mind is its ability to deal 
with the future. It is anticipation of the future that guides our 
conduct, plans for us, chooses, distinguishes the right paths 
from the wrong that we are to follow, etc." 

In this quotation I detect a menace, for if in the future our 
presidents suddenly decide to write sub-standard insurance, 
and we do not use the numerical system it will be necessary 
for us to devise and put into practice one which will produce 
as good results, and if we are ever expected to do this — may we 
receive assistance from above! 
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Dr. Brown — Mr. President and Gentlemen: We are told 
that some insistence was necessary on the part of our President 
to bring forth this paper by Dr. Eakins. Stirely we must com- 
mend Dr. Weisse for his action and thank the author for the 
testimony which he brings to us. It is of considerable moment 
to know that the plan of numerical ratings is as satisfactory for 
a small as for a large volume of business. To use the remark 
which Dr. Rogers has already quoted, **The proof of the pud- 
ding is the eating of it . " As one reviews the transactions of the 
Association there can be traced from the beginning a constant 
desire to learn the truth and to formulate accurate and equit- 
able means to deal with those who come to us for insurance. 
In reviewing the history of medicine from Hippocrates and 
Galen to the researchers of the present, there is noted an 
almost continuous advance in the science and it is quite prob- 
able that our knowledge of to-day is but an atom compared 
with the truths and facts which are to come. In our own field 
of action there is no greater monument than that erected by 
Mr. Hunter and Dr. Rogers and given to us under the caption 
of "The Numerical Rating in the Selection of Risks." I ven- 
ture to predict that long after we have ceased to attend these 
meetings the names of these men will appear in the transac- 
tions and their work commented upon with favor and com- 
mendation. 

This plan has been the subject of much of my thought, yet 
so much has been said concerning its merits and disadvantages 
that I find most every f eatiu'e of which I would speak has al- 
ready been discussed. 

It would seem that a company to successfully use this me- 
thod of selection must base its action upon its own experience. 
I am in accord with the hypothesis that, tmder exactly the same 
circumstances, what has happened will happen again. One 
must realize, however, that the methods of securing medical 
information vary in the different companies. Medical blanks 
are not alike, some are particularly adapted to bring out cer- 
tain forms of information while other blanks are so constituted 
as to lay emphasis upon other features. Urinal)rses differ, some 
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companies depending entirely upon examinations by a variety 
of physicians in the field, others maintaining facilities for 
examining large numbers of specimens in their Home Office. 
The average economic status of applicants coming to the 
various companies is not the same. We are all familiar with 
the difference in mortality experience of certain classes of the 
medico-actuarial investigation and the experience of an in- 
dividual company for that class, which cannot be entirely 
explained by the inaccuracy of small groups. 

I presume that it is the desire of all companies to give to an 
applicant insurance at cost plus a certain sum which business 
exigencies legitimately require. Are we to assume it equitable 
because an applicant at a given age has an intermittent pulse 
that regardless of the gravity or cause of the condition, those 
with an inconsequential impairment must pay for a mortality 
increased by entrants in which an intermittent pulse denotes 
a serious myocardial disease? Is it not more logical to en- 
deavor to determine to which one of a score of causes this 
abnormality is due and to act upon the application from that 
viewpoint rather than debit a given number of points because 
of certain general findings. 

A history of rheumatism causes a debit. Dr. Bradshaw, in 
his paper on focal infections, very properly raises the question 
as to whether or not the removal of the etiological focus should 
have its bearing in considering the acceptability of the risk. 
Does the numerical rating take care of such a very important 
medical question? As medical knowledge increases, as com- 
plicated problems resolve themselves into simpler ones because 
of advances in research, will the Numerical Ratings Method be 
sufficiently elastic to permit of up-to-date modifications? To 
determine even approximately a mortality experience there 
must be years of exposure, at least a decade must elapse before 
a medical advance can be incorporated in this method of rat- 
ing. I am quite sure that in judging a risk which has a history 
of S5rphilis, all of us would be influenced by a positive or nega- 
tive Wasserman. Does the Numerical Rating as practiced 
to-day take into consideration this feature? 
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Please realize that I am not condemning the method in its 
entirety. There are many features of it that anyone would be 
justly proud to have attributed to him, but may we not lose 
sight of the fact that the science of disease is still a science, that 
we must draw upon all its branches in our prosecution of selec- 
tion, that medicine is a hard master, and the branch which we 
practice cannot be conquered by figures alone, however numer- 
ous. If we are to succeed we must continue to accumulate 
knowledge, acquire wisdom, adjust ourselves to contemporary 
medicine, and exercise judgment. 

Dr. H. W. Cook — ^After notice of the titles of the papers to 
be presented by Dr. Eakins and Dr. Dwight, I awaited the 
advance proofs with the greatest interest thinking that they 
would defend somewhat opposed points of view, the one ad- 
vocating and the other deprecating numerical ratings as a 
guide to selection of risks, but I was rather relieved to find that 
as far as I could gather both essayists were the warmest pos- 
sible exponents of numerical rating, Dr. Dwight, perhaps, being 
even the more enthusiastic when he says " Numerical rating is 
a wonderfully efficient, economical, and accurate sorting ma- 
chine, — puts material coming to our offices in such form as to 
be best available," and further stating that if he had his way, 
numerical rating would be established in every life office in 
our country. 

As a matter of fact, I believe Dr. Dwight's wish is a reality 
and that numerical method is used to a limited or a greater 
extent in every home office, and has been so used, at least since 
the results of the Medico-Actuarial Investigation have been 
available. The extent to which numerical rating is used de- 
pends usually upon the dependable data which is available in 
each office, and varies from the data at hand in the New York 
Life office to that of a company which is using only the data on 
weights and build to estimate a mortality percentage beyond 
which they do not deem it sound underwriting for that com- 
pany to assiune liability. To that limited extent, however, 
such a company is using the numerical method. We freely 
confess in our home office that our use of the numerical me- 
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thod is limited only by otir knowledge of either experienced or 
estimated mortality percentages which we consider suflSciently 
reliable and accurate to justify adoption as a basis of action. 

I do not understand that the numerical method has any 
obligatory relationship with the issuance of sub-standard busi- 
ness. A company could discontinue its sub-standard business 
to-morrow and still would continue to use its numerical method 
just as effectively in the selection of standard business. I 
understand the numerical method merely to be a means of 
expressing our knowledge of the mortality which can probably 
be expected from certain reasonably homogeneous groups in 
terms of percentages which are comparable and intelligible 
and constant, instead of in terms which are vague and variable. 
Of course, the numerical rating reaches its most useful expres- 
sion in a company which attempts to grade its rates in accord- 
ance with the hazard of the class. We have been attempting 
to develop our numerical rating during the past fifteen years 
and have applied it as far as it had developed in the selection 
of our standard business and in the rating of our sub-standard 
classes. Our experience accords closely with that expressed 
by Dr. Eakins for the Reliance. Our percentage of rejections 
has been reduced to less than 4% on the average during the 
past five years; our agents have felt that the sub-standard 
classes were consistently and equitably rated and added from 
8 to 10% to their earning power; the applicants have appar- 
ently been satisfied as they accept our offer in a profitable 
majority of the cases and have had a low lapse rate; and we feel 
we have effected a public service in affording protection to 
family and credit that would otherwise have been denied. We 
do not feel that the use of a percentage system of ratings has 
narrowed our viewpoint or made us less able to modify our 
practice in the light of new facts or new knowledge. 

We do not have to be as tmreasoning in the application of 
percentage ratings as the woman to whom, in the course of 
her medical examination, the examiner put the usual question 
— "How many children have you had?" — "Three," she an- 
swered, and then added with conviction, "that'll be all I'll 
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have too." "Well, that's all right," said the physician, **but 
why so positive about it?" **Why," said the well-informed 
lady, **I was reading our encyclopedia the other day and it 
said that every fourth child bom into the world was a China- 
man." This statement was probably as true as some of the 
percentages in the Medico-Actuarial tables and lent itself as 
readily to misinterpretation. 

On the other hand, we do feel that in as far as we have been 
able to develop it, that the numerical method has standardized 
our action — given us a more accurate perspective and is 
rapidly gaining for us, as our volume and experience grow, an 
immense amount of valuable and intelligible data which we 
could not otherwise have had. 

I want to add my appreciation to that already expressed by 
others, for the debt in this connection which I feel I personally 
owe and which my company owes to Dr. Rogers and Mr. 
Hunter. 

Dr. Eakins — Unfortunately my paper is not of a character 
which lends itself readily to discussion in that it savors of being 
more personal than general, and is really an answer to a ques- 
tion propounded rather than a theory expounded. Being such, 
I am lost in admiration for the gentlemen who have made a 
difficult task seem easy, and am confused at the gentle and 
courteous manner in which they have treated me personally. 

I do not know the author of the following paragraph as it was 
printed anonymously. In a semi-facetious mood it remarks 
that: "Man's conceit persuades him that he and those who 
share his opinions have cornered the world's visible supply of 
wisdom. Agree that he has the right of it and he will think you 
an intellectual. Attempt to prove him in error and he win 
think you a fool. Reformers are without honor until the world 
catches up. The man with a new idea is frequently in danger 
of his life. The world wishes to be told the things it already 
knows, it delights in platitudes." If one would be publicly 
popular it behooves him to "follow the mental paths fre- 
quented by those he would impress." Rogers, being a "re- 
former" of sorts and possessed of a new idea* has had an 



Digitized by 



Google 



Discussion— Numerical Ratings 219 

equivocal and thankless row to hoe during the twenty and more 
years of his notion. But now that we have almost caught up 
with him, open threats of murder against him have ceased, 
criticisms are no longer vituperative and his honors are rapidly 
materializing. 

Being an able man, Dr. Dwight once admitted — ^and none 
but an intelligent man would so admit — that for a period he 
did not thoroughly understand what Rogers wa^ driving at. 
It is not probable but it is humorously possible that such an 
admission was a tactful shaft at Rogers' powers of explana- 
tion. In any event, Dr. Dwight's intelligence remained with 
him, and, again jestingly, Rogers* discourses clarified, permit- 
ting the light to dawn. That it did dawn in its full glory is 
evidenced by Dr. Dwight's thesis of this meeting wherein it is 
clearly stated that if he had his way ** Numerical Rating" 
"would be established in every Life Office in our Country." 

I am thoroughly in agreement with Dr. Dwight that "Nu- 
merical Rating" if left to itself would not furnish any Company 
an adequate selection, but that it is an "Instrument of Preci- 
sion," to be used intelligently, and as such is a most desirable 
aid in reaching that ideal, an adequate selection. I agree also 
that Numerical Ratings may not be fair, but they are no more 
unfair than The Table itself on which premiums are based. 
The flat mortality which is presupposed to exist in any class, 
whether average or not, fails miserably when applied to an 
individual. There are better and worse individuals and groups 
in all classes. Were it not so we would each of us live and have 
our being and die on our three score and tenth anniversary. 
The better members of all classes provide for the worse mem- 
bers therein, be they standard or sub-standard or whatever you 
may be pleased to call them. The millennium is not yet and God 
in His mercy has not seen fit to take us into His confidences to 
the extent of our being able to say what lifetime may be ex- 
pected by any particular individual. 

A considerable amount of criticism has been leveled against 
the Numerical Rating because of its rigidity. Dr. Dwight 
very aptly called it a tool of precision. There are tools of pre- 
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dsion, and there are tools of precision. Some of them are 
particularly rigid as evidenced by tap gauges, and some of 
them are particularly flexible, as evidenced by Vernier gauges 
and microscopes. To me one of the most desirable features of 
the Numerical Method is its flexibility. It is flexibility personi- 
fied. Dr. Rogers intimated that he could conceive of groups 
with specific infection that might be selected where the mortal- 
ity was almost normal. It is the height of absurdity to imagine 
that because of the minus signs which are available in the 
Numerical Rating they should be used to such an extent as to 
make a risk which everybody knows is one to be declined into 
a risk which may be accepted at regular rates. The question 
was asked privately. Would you take a risk straight with a 
heart murmur, the rating for which is, roughly, i6o? Take off 
a minus sign for his family history, a minus sign because of his 
occupation, a minus sign because of the plan for which he is 
applying, and presently will you issue the man Term Insur- 
ance? Obviously, gentlemen, that is absurd. Just as ob- 
viously, it is an evidence of the flexibility of this tool of pre- 
cision which has been given us by Dr. Rogers and Mr. Hunter. 
Combining the topics raised by Dr. Dwight and Dr. Hall, 
covering the question of mortality, I was particularly inter- 
ested in Dr. Dwight's photograph, as I was once faced by a 
very similar state of affairs as confronted him in 1903. At that 
time, and I am going back to the beginning of this paper, in 
1909, my company was particularly young, and was experi- 
encing a mortality very much higher than it should have. I 
imagine the high mortality was due to bad luck rather than 
anything else. In any event, being more or less obstinate, 
like Dr. Dwight, I decided that something had to be done 
about it. Something was done, as evidenced by the figures in 
the body of my paper. I am not so foolish as to endeavor to get 
a low mortality. My company is working for the future. It 
knows that in the fullness of time it is going to have a very 
material volume of business on its books. So far as its selec- 
tion is concerned it is working for something a little lower than 
70%. In the course of time I believe it will reach just about 
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that. I have not otir figures in graphic form but they are 
pretty much of a muchness with those of Dr. Dwight's graph. 
Our mortality of 1918 I think was a little higher than his. The 
low mortality which Dr. Dwight is now experiencing has also 
been experienced by our company. I think I am saying that 
which is known to everybody when I suggest that after all 
epidemics there is a very material lessening in mortality. I 
believe that is one aspect of what we are getting now. 

If before to-day there were anything further to be said about 
the desirability of the Numerical Rating in the selection of 
risks, Dr. Rogers said it this morning. 



Dr. Weisse — Dr. Bradshaw opens up a new line in 
his paper on the question of Focal Infections. These 
irritating, elusive, and altogether objectionable con- 
ditions, are being constantly brought before us by 
medical literature at the present time. I think that 
some of the points which Dr. Bradshaw makes in his 
paper, with reference to our relation to the removal of 
focal infections in diseases caused by them should be 
very seriously considered. I wish to cite a case which 
came imder my own observation several years ago, 
which I think bears directly on this paper. Mr. W., 
aged 46, was examined by Dr. Brush on October 13- 
14, 1917, who foimd pulse irregular and intermittent 
in both force and frequency — ^blood pressure 148- 
106 — arteries, tense — systolic at apex with forcible 
impulse over precordium — occasional hyaline cast. 

The tonsils at the time of examination, showed 
evidence of considerable infection, and Dr. Brush 
recommended removal which Mr. W. had done, in 
November, 191 7. Dr. Brush examined Mr. W. again 
on the 2 1st of February, 191 8, and fotmd him abso- 
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lutely normal in every respect. He examined him 
both in the rectmibent and upright positions. 

I saw Mr. W., in Nashville on April 14th and 
examined him with Dr. Brush and was imable to find 
any abnormality with the heart, arteries, or urine. 
In view of these findings in the history, I recom- 
mended that Mr. W. be accepted for $25,000 and 
since that time we have issued $10,000 additional. 
Dr. Brush saw Mr. W. on October 8th and was kind 
enough to examine him for me so that I might have 
the latest report. At this examination Dr. Brush 
f oimd the heart and luine to be absolutely normal and 
gives a history of Mr. W.'s being in perfect health 
since the time of the removal of his tonsils. 

My personal opinion is that this case is only one of 
many in which the eradication of the focal infection 
will make a very great change in the general systemic 
condition. 

FOCAL INFECTIONS IN RELATION TO LIFE 
INSURANCE 

By William M. Bradshaw, M.D., 
Medical Inspector, Mutual Life Insurance Co. of New York 

Modem medicine has demonstrated the very important fact 
that the human organism must be regarded in its entirety, 
irrespective of the symptoms of which the individual complains 
or the condition for which the physician is consulted. Treat- 
ment based on symptomatology alone may be successful in the 
simple maladies in a given case, but in the majority of cases 
the cause of these symptoms may be very remote from the 
region affected. The recognition of this principle, that a 
pathological condition of one organ or region may affect some 
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remote organ or region, has not only revolutionized the clini- 
cians' methods of examination and treatment, but has proved 
of value in determining the etiology of some of the most 
obscure disease processes. Since the first paf>er on focal 
infections by Billings in 1912, tremendous enthusiasm has 
been manifested in this subject and in the short space of eight 
years, many valuable articles on the etiology, pathology, and 
results of treatment have appeared. 

Focal infection as a cause of disease has come to stay. 
Many of those who accept the principle have not thought just 
what the term means. A focus of infection differs from a focal 
infection. What is meant by infection? Infection is the act 
or process of invasion of the body by pathogenic micro-organ- 
isms that have the power of reproduction in the host, the 
reaction producing abnormal phenomena, which we term 
clinical manifestations of disease. A focus of infection is a 
circtunscribed area of tissue infected by pathogenic micro- 
organisms. Focal infection means the invasion of the body 
and proliferation there of pathogenic micro-organisms from a 
focus of infection. Foci of infection may be primary and 
secondary. Primary foci usually are located in tissues com- 
municating with a mucous or cutaneous surface. Secondary 
foci are the direct results of infection from other foci through 
contiguous tissues or at a distance through the blood stream or 
lymph channels. 

Pathology : 

It is well-known that lymphatic nodes are so distributed 
as to protect the body against absorption of dangerous matter 
from certain well-recognized sources. Indeed, lymphatic tissue 
in any amount occurs, generally speaking, only in those locali- 
ties where such absorption is occurring. We find clusters of 
glands at the hilum of the lung, in the mesentery, in the 
axillary and inguinal regions, the cervical region, etc. 

In the alimentary canal from the lips to the rectum, Davis 
has shown that there are two localities where striking accumu- 
lations of lymphoid tissue appear — namely, in the pharyngeal 
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region of the throat and in the lower small intestine, especially 
about the ileocecal valve and appendix. The intervening 
localities like the stomach, duodenum, and the large intestine 
have lymphoid tissue, but it is irregularly distributed and far 
less in qtiantity. At first glance this would indicate excessive 
absorption of dangerous matter in the localities where the 
lymphoid tissue is abundant and, as a matter of fact, this 
appears to be true, for in the throat and in the region just 
above and below the ileocecal valve, we find normally the 
greatest number and variety of bacteria. This is proven by 
smear and culture preparations made at intervals along the 
alimentary canal. If one should represent the amount of 
lymphoid tissue along the canal by one curve, and the number 
of bacteria normally present by another, the two curves would 
in general parallel each other. Beginning at the mouth the 
curves rise rapidly, attain a maximum in the pharynx, then 
descend in the small intestine, gradually approaching another 
maximum about the ileocecal valve, and then descend some- 
what toward the rectum, where many of the bacteria die. 

In the throat the palatine tonsils represent the greatest 
single accumulation of lymphoid tissue, while in the intestine 
the agminate glands of Peyer and the appendix represent the 
same. The significance of these accumulations appears to be 
that of a protective mechanism. In these two localities not 
only is the normal bacterial flora more highly developed, but 
here also occurs the greatest number of infections. It has 
been definitely established that on the surface of the tonsils 
the streptococcus viridans type of organism predominates 
while in the crypts of the same tonsils the streptococcus 
haonoljrticus may be found. Not infrequently pneumococci, 
diphtheria bacilli, the viruses of the numerous exanthems and 
other diseases are isolated from the throat. In the lower 
intestine there is typhoid, paratyphoid, the dysenteries, tuber- 
culosis, and various types of appendicitis. At times these 
pathogenic bacteria become adapted to grow in l)rmphoid 
tissue and attack the very mechanism which the body has 
apparently designed for its protection. Indeed, in some cases 
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the mechanism breaks down entirely. Instead of being pro- 
tective, it furnishes a fertile soil for invasion. When this 
advanced condition has occurred it may be of advantage to 
remove this mechanism, or a part of it, as is done in tonsil- 
lectomy and in appendectomy. 

As to the teeth, Endelman and Wagner in their recent book, 
General and Dental Pathology, clearly and concisely state the 
problem as follows: "If an acute or chronic infection about 
the roots of the teeth does not give rise to systemic mani- 
festations, it is not because the bacteria and toxins concerned 
in the infection are not in all cases at the portals of absorption, 
but rather because individuals are frequently able to ward off 
successfully a bacterial invasion. The blood supply of the 
peridental membrane and the surrounding alveolar structures 
are not separate and independent vascular areas. The vessels 
anastomose freely among themselves. An infection located 
at the apex of a root quickly spreads to the medullary sub- 
stance, a tissue rich in blood vessels and Ijrmphatics and a 
septic osteomyelitis is set up. At no time is an acute or 
chronic apical infection a localized infection." 

It must be recognized that present-day knowledge associates 
certain types of systemic disease with a primary focus of 
infection. The character of the systemic disease may point 
to the most likely location of the focus. The primary focus 
of acute rheumatic fever, endocarditis, chorea, myositis, cer- 
tain types of neuritis and nephritis, albuminuria, peptic ulcer, 
cholecystitis, appendicitis, and chronic deforming arthritis, as 
examples, is usually located in the head and usually in the 
form of alveolar abscesses, acute or chronic tonsillitis, or acute 
or chronic sinusitis. One looks for the focus of gonorrheal 
arthritis in the genito-urinary tract. In the more obscure 
conditions a bacteriologist or roentgenologist, or the services 
of specialist of the ear, nose, and throat, pelvic organs or the 
gastro-intestinal tract may be demanded. It is to be deplored 
that a focus of infection is usually disregarded by the patient 
and physician unless it causes local discomfort. 

In a recent paper on the study of rheumatic fever cases, 
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admitted into Bellevue Hospital between January, 1906, and 
September, 1919, Dr. Alexander Lambert well illustrates both 
the cause and effect relationship of focal infection disease and 
the striking results of treatment of the focus. Prom 1906 to 
1914, admissions averaged 546 cases a year, while from 1914 to 
1919, the average was 346 cases a year, a decline of 200 cases a 
year. In 1912 and 1913 the knowledge of focal infection was 
spread among physicians, at which time dental clinics and 
tonsillectomy clinics in the city and private hospitals became 
vigorously active. The biggest decline in cases was noted in 
age groups 10 to 14 and 15 to 29, those in whom prophylactic 
work is most likely to be thoroughly done. 

Billings in a chapter on acute disease related to focal infec- 
tion states that ** rheumatic fever occurs most frequently in 
the temperate zone, among people who live under conditions 
which are unhealthful and which especially induce focal infec- 
tion. It is most prevalent in the young and in the more 
exposed males of all ages. The excess of lymphoid tissue in the 
pharynx and nose of the young explains the frequency of the 
incidence of the focal infection and subsequent rheumatism. 
The frequent absence of evidence of acute focal infection at the 
onset of the systemic disease is not an evidence that no focus 
exists. The latent chronic streptococcus infection of tonsillitis, 
pyorrhea, alveolaris, sinusitis, etc., may suddenly acquire 
increased virulence and specific pathogenic afl&nity with vary- 
ing degrees of focal tissue reaction. The removal of tonsils 
and other sites of focal infection has been followed by complete 
recovery of prolonged, subacute, and chronic types of arthritis 
and has unquestionably prevented recurrent attacks of rheu- 
matic fever to which the susceptibility is increased by one or 
more attacks. The occurrence of rheumatic fever after the 
removal of an apparent focus may be due to secondary sys- 
temic latent foci in lymph nodes proximal to joints, in the neck 
or elsewhere. The streptococci of these secondary foci may 
take on new virulence and specific pathogenicity, from the 
same causes which induced like changes in the pathogenic 
bacteria of the primary focus." 
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Of partictilar interest and significance to insurance physi- 
cians are Billings' observations on acute and chronic nephritis. 
"The type of acute infectious nephritis which usually rises 
from a focal infection is embolic because the mode of infection 
is haematogenous. It is, therefore, primarily a glomerulo- 
nephritis. If the dose of infectious bacteria reaching the kid- 
ney is large enough, the nephritis may be diffuse. Usually the 
condition is expressed clinically by bloody urine of varying 
degree, microscopic blood is present with albumin and casts 
of various types. Varying degrees of this type of nephritis 
occur from focal infection. The most usual site of the focal 
infection which causes the nephritis is the throat. In the 
milder types of this form of nephritis apparent complete 
resolution occurs after removal of the focus of infection." 

"Chronic infectious nephritis due to focal infection is very 
common. Probably it has first existed as a subacute infectious 
nephritis and not infrequently occurs as a haematogenous in* 
f ection of the kidney from some focus resulting in anatomical 
changes of various degrees. Chronic infectious nephritis like 
the subacute and acute types, is usually due to strains of the 
streptococcus which have a specific selective aflSnity for the 
kidney. Every clinician of experience has observed patients 
over long periods of time who have presented primarily 
evidences of acute or subacute nephritis of infectious origin 
and who have finally succumbed to chronic nephritis. That a 
focal infection may be the source of the kidney lesions and 
may lead to a chronic irreparable renal disease, must be 
emphasized. Early removal of the etiologic focus may 
prevent further anatomical insult of the kidneys and preserve 
renal function and life." 

Experimental nephritis was produced in rabbits by inocu- 
lation with strains of streptococci isolated from patients with 
epidemic septic angina. The kidney lesions were primarily 
erf the vascular structures, glomeruli, inter-tubular vessels, 
and arcuate and interlobar veins. The tendency to repair 
noted in this acute glomerular lesion is very important when 
compared with the tendency to recovery of clinical glomerulo- 
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nephritis of man when the chief etiological factor is removed. 

In summarizing the results of treatment of six cases of sub- 
acute and chronic nephritis due to focal infections, four were 
completely ctu-ed clinically and were able to produce several 
specimens of normal urine free from sertmi albumin and casts. 
Six months was the average time for complete recovery. 
Two cases were greatly benefited, the urine showing only an 
occasional trace of serum albumin or hyaline casts, the other 
•subjective and objective symptoms having been entirely 
relieved. 

In obstetrics a careful observer reports focal infections, 
particularly those of the teeth, as the cause of certain breast 
abscesses, of pyelitis, albuminuria, some types of toxasmia and 
at times eclampsia; a large portion of the uninduced mis- 
-carriages are primarily due to the same cause. Inflammatory 
foci cause a rupture in the villous membrane with the ultimate 
formation of a haematoma, causing a separation of the placen- 
tal tissue from the uterine wall. If there is sufficient separation, 
internal concealed haemorrhage or external haemorrhage occurs* 
.according to the location of the inflammatory process in the 
placenta. If the haemorrhage is sufficient to terminate the 
pregnancy, e miscarriage is the result. It was also noted that 
•every baby which developed haemorrhage of the new-bom had 
*come from a mother in whom foci of infection in the teeth 
•could be demonstrated and a high proportion of such mothers 
showed some signs of toxaemia during their pr^^nancy. 

Relation to Life Insurance: 

In passing on the insurability of risks the Medical Director 
not infrequently has presented to him a history of systemic 
disease of the focal infection type, the focus usually not 
mentioned; or evidence that an actual focus is or recently has 
heen present. What is the procedtu^? For example let us 
take a history of one recent attack of mild, tmcomplicated 
xheumatic fever applying for some form of standard insurance. 
The usual action is to postpone such a risk six months to one 
year. On re&camination the question of interval removal of 
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diseased teeth or tonsils or the aire of a chronic sinus is not 
investigated or examined for. If the applicant has not had a 
recturence of rheumatic fever and is otherwise all right, he is 
accepted. In view of our present knowledge is this action 
correct? The answer is No! We do not accept cured cases 
of gonorrheal arthritis unless the associated urethritis is cured. 
Is it right to accept other systemic focaJ infections without 
first insisting on the complete eradication or cure of the 
primary focus? 

On the other hand suppose on examination a focus of 
infection is discovered. It may or may not be associated with 
present or past systemic disease. Here the life insurance 
examiner has a unique opportunity. To advise and secure 
proper treatment or eradication of the focus is the objective. 
To secure it the applicant and the agent will need education. 
In the minor conditions a short postponement only is neces- 
sary; in the more serious conditions such as chronic sinusitis 
or chronic appendicitis a longer period is needed. It is appro- 
priate to quote a word of warning given by Dr. W. S. Thayer 
in a recent discussion of this subject. "The attempt to treat 
these foci of infection properly has made common, surgical 
operations which were not so common years ago; and it has 
brought into use certain specialties of stirgical procedure which 
were not common years ago, surgical procedures of a very 
delicate character, which only the best trained man is capable 
of carrying out. I know many men whom I would be glad to 
have take out my appendix, if it were necessary. I know very 
few men whom I would be willing to have take out an adherent 
tonsil or interfere with ethmoid disease." 

In my opinion, if insurance physicians took a definite stand 
on this subject, the public and companies would be mutually 
benefited. A decrease in rheimiatic fever is already noted and 
attributed to better dental hygiene and removal of diseased 
tonsils. Of the more serious conditions it is not unreasonable 
to predict a decrease in nephritis, endocarditis, and the pro- 
gressive types of arthritis. The propaganda once started and 
consistently followed would surely bring results. 
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I recognize that the Medical Profession has reacted in two 
curiotis ways to the knowledge of focal infection. One class 
apparently has denied their existence; the other, to cover their 
sins of ignorance, have found focal infections as a catise for 
nearly every known disease. Billings's word of warning covers 
the situation admirably. '* Much of the fallacy and failure in 
the treatment or management of the patients who suffer from 
what may be proved to be focal infection is due to the fact 
that the physician or surgeon in charge removes a focus, which 
may be the right one, and then neglects any further manage- 
ment of his patient. If you have removed the true focus, you 
have simply prevented the invasion of the tissues by additional 
organisms from the primary focus. What is your duty ? Our 
duty is to build up the resistance of the host against the in- 
vaders already there by all of the known means of support of 
the patient from the beginning of treatment." 

One needs to be a believer in only a part of the statements 
made to be impressed with the seriousness of the situation. 
What specific thing can be done? Primarily we must recog- 
nize that certain diseases are the result of focal infections. 
Then if a focus has been thoroughly and completely eradicated 
and the systemic disease caused by it has not been of long 
standing or too often recurrent, insurance may be issued two 
to six months after operation, the postponement somewhat 
dependent on the location of the focus found. I believe the 
present method of postponing an applicant giving a history of a 
focal infection disease and later accepting the risk on a state- 
ment that there has been no reciurence of the same disease, is 
wrong. If the focus has not been removed the risk is not stand- 
ard. A reciurence of the disease may be expected in a large 
percentage of cases. If the focus is entirely removed by a 
competent surgeon or dentist the risk becomes standard in a 
very short time and liability to reciurence is practically 
negligible. 

We may not hope to modify the actions of individuals or 
society so that communicable diseases will disappear or that 
susceptibility to infection will be overcome, for we cannot 
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wholly prevent or abolish the marriage or procreation of the 
unfit; alcoholic and drug addictions; poverty, unhealthful 
domiciliary and occupational environment; community un- 
cleanliness and other causes of mental and physical debility, 
which directly diminish the natural body defenses. The 
control of these debility factors is a function of national, state, 
and municipal public health bodies. 

As far as possible, both individually and collectively we 
should exert an influence to promote cleanliness of mind and 
body and thus lessen the incidence of focal and systemic infec- 
tion. To physicians this is a shop-worn subject, to the 
majority of the public it is still an uncut book. The en- 
couragement of personal cleanliness and especially the care 
of the skin and its appendages of the mouth and throat, should 
be a duty of the insurance physician. A careful examiner 
should be able to recognize focal infections and to properly 
appraise them. The Medical Director in the selection of risks 
is not infrequently influenced by occupation, habits, build, 
family history, past history, and many other factors. Jn view 
of the scientific and clinical evidence accumulated in the past 
eight years, should we not consider the presence or absence of a 
focus of infection or evidence of its complete medical or surgical 
cure another very important item in comprehensive selection? 
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Through Dr. Porter's absence on accotint of ill- 
ness, Dr. Russell will read his discussion of Dr. 
Bradshaw's paper. 

Dr. Wm. Evelyn Porter — The subject of Dr. Bradshaw's 
admirable paper — "Focal Infection in Relation to Life Insur- 
ance," — was well chosen, as it presents to this Association 
facts of the utmost importance in their relation to medical 
selection at the present time. Whereas the subject has com- 
manded the attention of the profession for nearly a decade, 
little if anjrthing has been done to meet the changes in rela- 
tion to etiology and pathology of conditions dependent upon 
bacterial and toxic infection from the life insurance standpoint. 
A review of the medical blanks of many of our companies will 
fail to reveal adequate mention, if any, bearing upon this far- 
reaching and important question. 

At the outset the definition so well presented by Dr. Brad- 
shaw of Infection, Focus of Infection, and Focal Infection should 
be kept clearly in mind. Although most of you have it before 
you in galley proof, I shall repeat it. ** Infection'' is the act or 
process of invasion of the body by pathogenic micro6rganisms 
that have the power of reproduction in the host, the reaction 
producing abnormal phenomena which we term clinical mani- 
festations of disease. A Focus of Infection is a circumscribed 
area of tissue infected by pathogenic microorganisms. Focal 
Infection means the invasion of the body and proliferation 
there of pathogenic microorganisms from a focus of infection. 

Scientific experimental methods have afforded a vast fund 
of information as to infectious agents, their manner of entry, 
transmission and reactions to which they give rise. A long 
list of microorganisms has been established as the probable 
pathogenic agents, the most important of which are the vari- 
ous strains of streptococci and staphylococci. The deter- 
mination of the particular focus of infection in any case must 
depend, first, upon our knowledge of the organism commonly 
causing such disease and its probable source; second, upon 
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careful examination of these sources; and third, upon a com- 
plete history of the case. 

HiBtncUogenous Infection, or dissemination of the pathogenic 
microdrganism through the blood vessels, is the most frequent 
manner of producing systemic infection from a focus of infec- 
tion. Gaining entrance to the venous channels at the site of 
the primary focus, the bacteria are carried to the heart and 
Itmgs, ultimately lodging as minute septic emboli in capillaries 
of various tissues. The occlusion of small blood vessels and 
proliferation of their endothelial lining results in formation of 
septic thrombi or ecchymosis. Streptococcus hemoljrticus and 
streptococcus mucosa lead to necrosis; streptococcus viridans 
to proliferation and staphylococcus aureus or albus to pus 
formation. 

Lymphogenous Infection through the lymph channels and 
nodes is another course of infection, as where the primary 
focus is in the tonsils, sinuses or wounds of the skin. With this 
t3rpe, infected lymph nodes may become secondary fod of 
infection. 

Whereas there is a diversity of opinion in the profession as 
to the actual relation of cause and effect, in its bearing upon 
some of the diseases involved, suflSdent facts have been estab- 
lished to demand careful inquiry on our part in considering the 
acceptability of applicants for insurance. 

The question of pathology is important and sdentific study 
is progressing actively among the leading pathologists of the 
country, which will doubtless result in further valuable in- 
formation in the near future. SufEdent evidence has already 
been accumulated to establish a definite relation of infection 
to the conditions formerly classified as articular and muscular 
rheumatism; various types of neuritis; cardiac, vascular, and 
renal changes, to demand careful inquiry on our part. 

The etiological relation of tonsillar and sinus infections in 
these conditions has been so clearly demonstrated that appro- 
priate questions should appear on all blanks bringing out full 
information bearing upon the subject. At least one question 
should appear on every application blank covering any symp- 



Digitized by 



Google 



I 



234 Thirty-First Annual Meeting 

toms or illness attributed to infection from the teeth, tonsils, 
sinuses or intestinal tract. 

Examiners should be instructed not only to make the neces- 
sary inquiry covered by the questions but examine the ap- 
plicant thoroughly with a view to the discovery of such 
conditions where the histories are withheld by applicants. 
Once the fact has been established that the applicant has at 
any time suffered from focal infection, the result of a local 
focus of infection, most searching inquiry should be made 
covering all details, especially as to whether the original focus 
of infection has been removed, with date of such removal. 
Statements from attending physicians and surgeons should 
invariably be required, giving dates and duration of all symp>- 
toms, and details of operative procedures for their cure. Be- 
fore such cases can with safety be accepted, it is essential that 
the primary focus of infection be removed and that adequate 
time elapse to assure against the existence of any remaining 
focal infection. 

Many of the troublesome life insurance problems in connec- 
tion with the intermittent presence of albumen, casts and blood 
cells in the urine, may be found to be due to infection, as the 
study of the subject progresses. Billings's observations refer- 
red to, certainly point to this, and we should have it in mind in 
passing upon questionable renal cases. The removal of the 
primary focus of infection in the milder types of infectious 
nephritis may, after a reasonable time, render the applicant 
acceptable for life insurance. 

The relation of focal infection as an etiological factor in 
gastric and duodenal ulcer, cholecystitis and appendicitis 
should be kept in mind both by the Examiner in propounding 
his questions and the Medical Director in reviewing the 
Examiner's report, and whenever necessary the aid both of the 
bacteriologist and roentgenologist should be obtained and 
reports from the various specialists required. 

The commendable suggestion of Dr. Bradshaw that the 
Examiner endeavor to arrange for necessary treatment to 
eradicate the infection, will meet with practical difficulties but 
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the attempt should invariably be made. One diflBculty in its 
accomplishment is well brought out in the quotation from Dr. 
Thayer, bearing upon the delicate character of some of the 
surgical procedures, such as those for removal of adherent 
tonsils or ethmoidal infection. This need not militate, how- 
ever, against the endeavor to accomplish results through our 
Examiners, both in clearing cases for insurance and educating 
the public. 

In conclusion I would urge the adoption of appropriate 
question or questions covering this important subject, in order 
to have a clear up-to-date knowledge of infection in its rela- 
tion to Life Insurance. 

Dr. Gordon Wilson — Mr. President and Gentlemen: In 
191 1 , 1 read a paper on ** The Treatment of the Portal of Entry 
in Systemic Diseases," and attempted to review the literature. 
I was staggered by the size of it and, strange to say, the best 
article published up to that date, and I still think the best ar- 
ticle, was read in 1875, in this city, an article by Dr. J. W. 
Riggs, of Harvard. In that paper, he cited a case of arthritis 
in a young girl with evident iritis, although not definitely 
named, who, by the removal of the pyorrhoea, extraction of the 
necessary teeth, and cleaning up of the mouth, had been 
enabled to return once more to work, or at least was able to 
walk around, and regained her eyesight. At the end of the 
paper, Dr. Riggs remarked, "The popular idea is that bad 
teeth are the signs of old age. A more correct interpretation 
would be that the signs of old age are probably the results of 
bad teeth." 

In 1 88 1, the Collective Investigation of the British Medical 
Association showed that about 28% of acute articular rheu- 
matisms were immediately preceded by inflammation of the 
throat. The number reported I think was close to 700. Re- 
ports of St. Bartholomew's Hospital in London, as reported 
by Olston, showed a percentage of over 50 with one attack of 
acute articular rheumatism followed by valvular disease of the 
heart (not cardiac but valvular disease), two attacks up to 60, 
and three attacks, something over 70. While in children, one 
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attack of either chorea or inflammatory rheumatism is followed 
by 75 of valvular lesions of the heart. Now we know to-day 
that valvular lesions are only a percentage of the heart in- 
volvements in these two diseases, and we know that many cases 
of carditis or myocarditis showing themselves in the age pe- 
riod after 40 have been examined by competent observers and 
have been sound, as far as a heart lesion could be laid out, so 
that tmdoubtedly the question of cardiac lesions in acute in- 
flammatory rheumatism is far higher than we to-day realize, 
and instead of saying that endocarditis is a complication of 
acute inflammatory rheumatism, in modem teaching we speak 
of carditis which includes all three of the structures that go to 
make up the heart. 

In a paper by George B. Wood, of Philadelphia, in 1908, he 
referred to 108 cases where, preceding inflammatory conditions 
of the body there was an inflammation of the upper respiratory 
tract, generally the tonsils. He reported cases of endocarditis 
and nephritis, even peritonitis. 

One of the cases that I reported in my paper, and which was 
the cause of my writing the paper, was the case of a nurse who 
had a moderate inflammation of the throat, epidemic at the 
hospital at which she nursed. After she recovered from that 
she developed a complication of general peritonitis, she was 
operated upon, and careful search was made for a local focus 
of infection within the peritoneal cavity. None was found. It 
was on account of that case, and also because of the cases of 
acute inflammatory rheumatism that I used the term "portal 
of entry" rather than "focus of infection," and I think that is 
better. We know that in many of these cases of inflammatory 
rheumatism, the tonsil, just prior to the attack, is reddenedt 
the throat heals and leaves no evidence whatsoever of a focus 
of infection, and a second attack comes. I have had under ob- 
servation recently a very interesting case, a young child whom 
I had occasion to examine very carefully just prior to its going 
away for the summer. The mother was a little bit nervous, and 
I went over the child with unusual care. The child had had a 
cold, and then became quite nervous. On returning to the dty , 
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the child seemed pretty well, but had an attack of green apple 
stomach, and I was sent for. I went over the abdomen and 
over the heart. The mother spoke about how nervous the 
child was, and I realized that I had overlooked a chorea, went 
back over the case, found the heart to have a soft systolic 
murmur, a little enlarged, accentuation of the second pulmonic. 
The child was put to bed for three weeks. Suddenly I was 
called over on account of a temperature of 102. Routine 
examination showed general redness of the phar3mx, no in- 
creased pulse rate, no enlargement of the heart. Temperature 
came down to 100 after three days, no sore throat complained 
of. Suddenly there was another sharp rise in temperature, 
accompanied by a distinct dilatation of the heart, with a pulse 
rate up to 140, and temperature of 102. No question about an 
endocarditis. There was a tjrpical case of a Retotrance of the 
organism through the portal of entry which had been appar- 
ently normal. John Rowland is too well known to us all to 
doubt his ability to judge a normal tonsil. He advised opera- 
tion on that tonsil, not because the tonsil itself was abnormal, 
but biecause there had entered through that apparently normal 
tonsil an organism causing endocarditis. 

Greaves, in 191 1, called attention to focal abscesses in their 
apparent causal relations to arthritis deformans and because 
of his paper, more especially on account of the work of Billings, 
there ensued what might be called the massacre of the teeth, 
and many a man lost his teeth on account of rarefaction 
aroimd the apex. Certain series of cases, however, began to 
cause doubt, namely, where a series of X-Rays made at inter- 
vals of a year showed no increase in that area of rarefaction. 
In the paper to which I refer I had reported two cases, other 
treatments being instituted to relieve a fever, the fever had 
been relieved by the cleaning up of the pyorrhoeal condition 
of the mouth, and it was on that account that I studied Dr. 
Riggs's work. 

I think Dr. Bradshaw's paper is a most valuable contribu- 
tion to our knowledge of focal infections, or rather portal infec- 
tions, and from a life insurance standpoint I think we can look 
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upon that portal for the entry of systemic diseases of chronic 
character, characterized by a tendency to complications, as 
the tonsil, and when we find that our applicant has had his 
tonsils removed, whether by a poor man or whether dissected 
by the newest methods, we can still give him the benefit of that 
operation, assigning him in our ntunerical method a counter- 
balance for his one or even two attacks of rheumatic fever» 
recognizing that although he has no enlargement of the hearty 
he probably has some areas of fibrosis in the myocardium that 
are going to show up later on. 

Dr. MacKenzie — Mr. President and Gentlemen: I read 
with a great deal of interest indeed this paper of Dr. Brad- 
shaw's on Focal Infections, and I feel that we are indebted to 
him for bringing something before us that, so far as my recol- 
lection serves me, has not been presented to this Assodation 
previously. I think we will all have to agree with the doctor 
as to the seriousness of these infections, and the necessity of 
recognizing them, as far as possible. Unfortunately they are 
not all recognized, and I have a very strong feeling that our 
examiners in perhaps the majority of cases are not really cap- 
able of recognizing them. We know that there are a great 
many concealed foci that may run along for a long time and 
produce no symptoms. Dr. Bradshaw seemed to me to indi- 
cate that we should not assume risks on these cases until such 
time as the focus of infection had been thoroughly eradicated. 
It appears to me that if we take such a stand we would do a 
good many cases a distinct injustice by declining them, and in 
so doing would also do our companies some injustice. He 
mentions the admissions to Bellevue Hospital which appear to 
me to show that illnesses as the result of these focal infections 
were materially decreasing, through the better understanding 
of them, their more frequent recognition, and the more eflScient 
treatment employed to overcome them. The experience in the 
Industrial Department of the Prudential shows that, in 1910, 
the mortality from acute rheumatism per two himdred thou- 
sand cases, was one per cent ; in 19 1 8, it dropped to 4%. That 
represents a material drop. The mortality statistics of the 
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Registration Area for the United States from 1910 to 1918 
show that the mortality per hundred thousand from acute 
articular rhetmiatism had dropped from 6.8% to 3.2%, which 
further bears out the figures shown by Dr. Bradshaw in his 
paper, and also the mortality experience of the Prudential. 
It seemed to me, after I had read Dr. Bradshaw's paper, that I 
had learned a great deal about focal infections, but I had a 
feeling that if we went as far as the doctor suggested going, we 
would be doing some injustice. I do not beUeve that our ex- 
aminers could detect many of these concealed foci. Dentists 
do not do it in their work without special diagnostic methods 
in a great many instances. Given an applicant with normal 
looking throat and gums, but with a history of acute articular 
rheumatism, one attack, no symptoms since, what are we to 
do with him? I think we can conclude that- there probably 
has been a focus of infection or he would not have had the 
rheumatism, but are we to postpone him until complete eradi- 
cation of the focus has been effected, or are we to take him after 
the lapse of a reasonable length of time — I think most com- 
panies put this at one year. The fact that the tonsil has been 
removed does not seem to me to guarantee us against the 
possibility of the focus being left, and to be sure of a really 
thorough eradication would involve an operation by a very 
capable specialist. To insist on that is going pretty far in our 
work. 

I have certainly enjoyed reading Dr. Bradshaw's paper 
but personally feel that we can be a little more lenient, in 
accepting cases with a history of rheumatism or chorea or other 
impairments suggestive of a focal infection, than is suggested 
by the doctor. 

Dr. Martin — Mr. President and Gentlemen: This very 
useful paper of Dr. Bradshaw's and the very comprehensive 
contributions during the discussions have left my task very 
light. 

I think everybody is in accord with the view that when 
people have a recurrent affection of the throat, they are not 
very good standard risks for insurance. There is no doubt 
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about it, that a recurrent aflfection of the throat implies an 
increasing liability to infection of the myocardium and infec- 
tion of the kidneys, so that there can be no question that such 
risks are sub-standard. If one of the tonsils are removed, pro- 
vided that has been proven to be the source of infection, then 
the cases are more easily considered, the liability of infection 
being less, but inasmuch as so much has been said or read, 
favoring caution with reference to life insurance where focal 
infections exist, I might spend two or three minutes in taking 
the other side. 

It is of course obvious to everybody that dental abscesses are 
extremely common without producing any s3rmptoms. It is 
also a well-recognized fact that dental experts themselves are 
tuiable, from the ordinary symptoms or the ordinary signs, 
to diagnose such abscesses in very many instances, and it is 
for that reason that dentists require skiagraphs of the teeth in 
order that their diagnosis may be aided. Were we to take a 
census of the possible dental abscesses in this room which 
might jdeld positive results with the X-Ray, I think we might 
be surprised at the large number and yet perhaps there might 
be no other cause for which life insurance should be refused. 

Now the same holds true, I think, in many cases of tonsil 
infection. As we all know, submerged tonsils may contain 
infections which are not visible to the eye of the practitioner, 
indeed they are often not visible to laryngoscopic inspection, 
and it is only when they have been removed and incised that 
the enclosed abscess is evident. Under those circumstances 
it seems diflScult to expect too much of the examiner in the 
case. Perhaps we are apt to overdo the focal infection theory. 
I do not wish for a moment to minimize it. I think it is ex- 
tremely important. But I recall, among other instances, one 
in which a patient with a slight amount of temperature and a 
slightly rapid pulse had been examined with a view to finding a 
focal infection, and had been told that a focal infection existed. 
The skiagrams of the teeth and of the sinuses revealed nothing. 
She later went to a prominent surgeon in the western part of 
the world and had the appendix removed, because that might 
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be the source of infection, and failing that, the gall bladder was 
removed, and after a while she returned to her home with the 
same temperature and the same rapid pulse, and obvious signs 
of exophthalmic goitre. It seems to me we are sometimes liable 
to overdo the question of focal infection. I think it is diflScult, 
beyond lajdng down some rules for the obvious cases, to discuss 
this in relation to life insurance, but I do think a great field for 
this work on focal infection exists with those who are interested 
in life conservation insurance. 

Dr. L. D. Chapin — Mr. President and Gentlemen: Dr. 
Bradshaw's paper is a timely one. Focal Infection has come to 
be an important consideration in medical selection, and the 
writer deserves our gratitude for his clear exposition of the 
whole subject. Dr. Lambert's figures, quoted in the paper, on 
the incidence of rheumatic fever in Bellevue Hospital, are very 
striking, and the marked reduction in the number of cases 
in recent years is probably correctly ascribed to the crusade 
against tonsils and teeth and other foci of infection. I have 
been particularly interested in focal infection of the kidney, 
and have wondered whether many of the cases of simple 
albuminuria which we run across in apparently healthy appli- 
cants for insurance may not be due to this condition. Endo- 
carditis is sometimes surely a manifestation of focal infection, 
and I believe that in certain cases cardiac arrhythmia can be 
traced to this cause. The subject is so new that it has been 
difficult to find statistics indicating the importance of focal 
infection in one work. I agree heartily, however, with Dr. 
Bradshaw, that our usual action in cases with a history of 
systemic disease of the focal infection type has been wrong. 
Before the significance of focal infection was realized, it was a 
practical rule to postpone a case with a history of rheumatic 
fever, for example, for say a year after the attack, and to ac- 
cept it at the end of the year if there had been no recurrence. 
In the light of our present knowledge this is not good selection. 
The case should not be accepted after any period of time if 
the obvious soiu-ce of infection is allowed to remain in the 
body. 

x6 
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CLOSING DISCUSSION 

Dr. Bradshaw — Mr. President and Gentlemen: The dis- 
cussion here is similar to a discussion of this topic before a 
medical society of active practitioners. There are positive and 
negative factors. I think they are both right. To my mind 
the importance of the subject lies in the borderline and appeal 
cases. If fifty of us were to examine a questionable heart- 
murmur, twenty-five would probably say, organic, and twenty- 
five, non-organic. If the applicant had a mouthful of bad 
teeth or very bad tonsils, we would all lean to the side of or- 
ganic heart disease, at least we would give our companies the 
benefit of the doubt. It is so in cases of recent digestive dis- 
orders. A man has a vague indigestion, two or three attacks^ 
nothing positive. It might be gall bladder. It might be ap- 
pendix. If no visible foci of infection are foimd, we give the 
man the benefit of the doubt; on the other hand, if he had bad 
teeth, organic disease in the abdomen is very probable. I have 
looked over our medical blanks, and I do not find there any 
definite question bringing this out, excepting in one or two. 
I agree with Dr. Porter that it might be advisable to have a 
question on the examination side of the blank as to whether 
the examiner could find any visible focus of infection, either of 
recent origin, or, one that had been there for some time. Dr. 
Weisse has dted a standard case. I think we could all dte 
similar cases. I agree with Dr. Wilson that probably the 
tonsils account for the greatest amoimt of infection, and their 
removal frequently clears up a condition, and that condition 
remains cleared up, and we ought to give such an individual 
the benefit of the doubt. Dr. MacKenzie is perfectly right, 
there are certain cases in which you cannot put your finger on 
anything that is definite, and those cases have been accepted 
for years, even with bad teeth in their mouths, or enlarged 
tonsils. If they have had no recent evidence that leads you to 
think that they had systemic disease, I see no reason why we 
should not keep on with our present procedure, and take them 
as they come along. If they have had some recent disease due 
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\o what is now known as a focus of infection, I think they 
ought to be pretty carefully gone over, before the decision is 
made. There is no question that the average examiner cannot 
recognize fod of infection. The average examiner does not 
know how to take blood pressure properly. I think it will be 
our duty to educate him, as well as to educate the applicant. 
It's coming and we may as well get in line for it. 

The negative evidence that Dr. Martin brings up is very 
true. Not every person gets cirrhosis of the liver because he 
takes a certain amount of alcohol regularly, and certainly a 
great many people have very bad mouths or chronic sinuses, 
or other conditions, who seem to enjoy perfect health. We 
still have to take them as we have taken thrai right along. 
The form of the question on the blank will be left to each one 
of us to decide. I would like to see it there, and I would like 
to have the assistance of that evidence in deciding on border- 
line cases. 

The President announced the appointment of the 
following Committees, in accordance with the resolu- 
tions adopted by the Association on the preceding 
day: 

A Committee with authority appointed by the 
chair to take up the question of reporting deaths, with 
cause, to hospitals, clinics and surgeons, who have 
operated upon the risk, as shown by death claims. 

DR. HOMER GAGE, Chairman, 
Dr. EDWIN W. DWIGHT, 
DR. HARRY TOULMIN. 

A permanent Committee of Five to be known as 
the Public Health Conmuttee of the Association of 
Life Insurance Medical Directors, this Conmuttee to 
establish relations with all of the known organiza- 
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tions who have for their purpose the protection of the 
health of the American people: 

DR. THOMAS H. WILLARD, Chairman, 
DR. FRANKLIN C. WELLS, 
DR. FRANK L. GROSVENOR, 
DR. BRANDRETH SYMONDS, 
DR. OSCAR H. ROGERS. 

Dr. G. C. Strathy, Assistant Medical Director of 
the Canada Life Assurance Company read the follow- 
ing paper: 



FURTHER EXPERIENCE IN ESTIMATING THE 

EFFECT OF MILITARY SERVICE ON 

INSURANCE RISKS. 

By G. C. Strathy, M.D. 
Assistant Medical Director, Canada Life Assurance Company. 

The Canada Life last spring undertook to present the Cana- 
dian experience of the restilt of military service on insiirance 
risks. The Canadian Pensions Board were communicated 
with and promised to supply us with the necessary oflScial 
data. Unfortunately they have been unable to do so and for 
statistics we had to fall back on the Department of Militia and 
Defense and the Department of Soldiers Civil Reestablish- 
ment at a late moment. 

Most of the statistics of the Medical Services have been in 
the hands of the officer in charge of records for some weeks so 
we were unable to have access to them. Consequently we have 
tried to make good the deficiency by help from three sources. 
They are (i) a few statistics obtained from the Departments of 
Militia and Defense and Soldiers Civil Re^stablishment; (2) 
the personal experiences of medical men in charge of various 
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Soldiers Civil Refestablishment clinics; (3) the British, Cana- 
dian, and French medical literature of the past year. From 
the^e we hope to be able to present not a mass of useful statis- 
tics but a considerable amoimt of useful opinions which may 
to some extent point out the pitfalls in selection and the 
consolidated opinion of well-trained men who have had many 
years of experience in diseases of the war. 

The following table shows the main causes of admission to 
hospital and of mortality in the Canadian Army overseas 
during the war. 

TABLE I. 



Admission to 
Hospital 



Deaths 



Wounded and Gassed 

C^erebro-Spinal Meningitis 

Diphtheria 

Enteric Fever 

Paretyphoid A & B 

Scarlet Fever 

Measles 

German Measles 

InjQuenza 

Mumps 

Ehrscntery 

Malaria 

Pyrexi of Uncertain Origin 

(Mostly French Fever) 

Trench Fever 

Eivsipelas 

Innaxnmation of Connective Tissues. . 

(Boils, abscesses, cellulitis, etc.) 

Tetanus 

Endocarditis 

Pneumonia 

Rheumatic Fever 

Tonsillitis 

Tuberculosis of Lungs 

Tuberculosis of other organs 

Gonorrhoea 

Syphilis 

Trench Feet , 

Insanity 



144,606 

399 

1,700 

422 

358 

271 

2,816 

2,641 

45*954 

9.643 

1.500 

550 

15.353 

2,997 
252 

6,823 

31 

133 

4.771 

1.258 

10,461 

3,"7 
298 

47.471 
18,612 

1.330 
1,603 



55.951 

2I9> 

18 
16 

7 

4 
30* 

3^ 
776 

o 
IS 

4 
o 

13 

7 

30 

1.194 

2 

2 

174 

37 

I 
o 
2 
o 
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TABLE II. is a summary of the Canadian casualties and sick- 
Total forces overseas ^piox. 400,000 

Wounded or gassed 144,606 

Killed, died of wounds or gassing 55i95i 

Sick, not wounded, admitted to hospital (in- 
cluding re-admissions) 395*0^ 

Died of Disease 3»87i 

TABLE III. 

Total forces 400,000 

Total deaths 59,822 

Percentage of deaths Approx. 15 

It would be impossible in the time allowed to analyze all 
these main causes of disease and death in relation to their after 
effects. Therefore only the seven most important will be con- 
sidered. They are gunshot woimds, gassing, trench fever, 
trench nephritis, shell shock, and nervous disorders, functional 
heart disorders (in the army nomenclature D. A. H.), syphilis, 
and tuberculosis. 

Gunshot Wounds 

Gunshot wounds will have to be considered tmder five heads 
(a) G. S. W. penetrating or fracturing the skull; (6) G. S. W. 
penetrating the chest; (c) G. S.W. penetrating the abdominal 
cavity; (rf) G. S. W. leading to amputation of an extremity; 
(e) G. S. W. fracturing other bones. 

One of the main considerations in G. S. W.'s is whether the 
missile is retained or not. Dr. C. L. Starr, consultant in Or- 
thopedic Surgery of the C. E. F. says that it has been a frequent 
occiurence in the past two years for infection to recur in old 
wotmds where the missile is retained. This is, however, the 
exception rather than the rule but the importance of such a 
possibility naturally depends on the location of the missile. 
Recurring infection is seldom a danger per se because the in- 
fection is seldom virulent, but a recurrent infection in the chest 
or skull would nattuxilly be serious, in a limb or superficial area 
of minor importance. 
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(a) G. S. W. with fractured skull. The consensus of opinion 
of all authorities is that G. S. W.'s where the missile entered 
the skull but especially where the meninges were pierced are of 
too grave import to be insurable. Applicants whose skulls 
were fractured but not depressed but who had intradtiral 
hemorrhages should be postponed for three years as probation 
for Jacksonian epilepsy and are then probably standard risks 
tmless the hemorrhage was severe. 

(ft) G. S. W.'s penetrating the chest. Where the missile is 
not retained and empyaema did not follow the risks are accept- 
able at standard rates tmless there are physical signs of the 
lung function being diminished. Where the foreign body is 
retained without history of infection the risk is slightly sub- 
standard. Where an empyema has followed a retained missile 
the risk is certainly greater. Where empyema has followed 
but the missile is not retained the risk should be judged some- 
what as an empyema following pneumonia would be judged, 
i,e. , by the amount of damage of lung function resulting. There 
is, however, less chance of tuberculosis following than where 
empyaema has followed pnetmionia. J. H. McDougall followed 
up a number of cases of old limg woimds who had been dis- 
charged from the army as disabled (and therefore the most 
severe type) and he found that nearly all were unable to do 
heavy work. Emphysema and purulent bronchitis were fre- 
quent sequelae but tuberculosis was rare. Retained missiles 
where present had caused no symptoms in 20% but in most 
casies purulent bronchitis or haemoptysis had followed. Follow- 
ing empyaema the movement of the Itmg was restricted and 
dullness persisted but these were the more severe cases and 
were examined within a year of discharge. Abscess and 
gangrene were rare. On the other hand Dr. Norman Shen- 
stone, with a large number of discharged surgical cases under 
his care, has seen no empyema in the last year and has not seen 
any cases where retained missiles demanded surgical attention. 
Dr. Shenstone sees all the surgical cases of Department of 
Soldiers Civil Re6stablishment in the Toronto area where there 
are 70,000 discharged soldiers. Broadly it can be stated that 
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where no missile remains and infection has not resttlted the 
risk is standard. Where infection has followed two years* 
freedom from infection shotdd be demanded and the risk then 
judged as an empyema following pnetmionia. 

(c) G. S. W.'s of the abdomen. In the abdomen retained 
missiles are rare but constitute a fairly serious impairment 
when present. The risk must be judged according to the 
nature of the injury and the impairment of function which 
follow. 

(rf) G. S. W.'s leading to amputation of an extremity. Dr. 
Starr's experience is that osteomyelitis within two years of 
infected fracture is fairly common and therefore a probation 
of that length should follow. The Canadian Companies have 
drawn up a schedule in healed amputation cases which is 
thought to err on the side of leniency but which they generally 
follow. It is as follows: 

Amputations of the arm at or near the shoulder joint . . . 125% 
Amputations of the arm above the wrist and well below 

the shoulder "5% 

Amputations of the leg below the knee 115% 

Amputations above the knee below the upper third of the 

thigh 125% 

Amputations at the hip joint or in the upper third of the 

thigh 135% 

The Total Disability Clause is not allowed in any of these 
cases. 

(e) G. S. W.'s with septic fracture of large bones, are believed 
to be acceptable at standard rates where there is a fair func- 
tional result and there has been no sepsis for two years. Dr. 
Starr's opinions are here recorded. 

"While it is very diflSctdt to give answers to most of your 
questions still I am writing a few of my impressions on the 
things which you suggest. 

** AmpukUions: 

"I feel sure that in the bulk of the amputations of the 
smaller h'mbs, such as, the forearm and the leg close to the 
ankle, the effect is slight on longevity. In the amputations 
of the upper extremity, close to the shoulder, I am quite sure 
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that it has a definite effect. The amputations pf the upper 
part of the thigh, especially at the hip, there is no question 
but that it is a very marked factor in shortening the life of 
the individual. There is in addition the factor of possible 
injuries to these people so disabled. 

"Osteomyelitis: 

"In cases of bone sepsis there is no question but that 
recurrences may take place many years after the wound is 
entirely healed, possibly five or six or even up to ten or 
twelve years. There are very few deaths up to the present 
time from bone sepsis of later stages but there is no ques- 
tion but that it has a distinct eflfect in the production of 
amyloid changes in the internal organs. 

"Abdominal Wounds: 

** The wounds of the abdomen, such as union of the bowel 
after excision, or gunshot wounds and similar types of in- 
juries, these apparently give very little trouble after they 
have been healed for a short time, and I have seen no bad 
after effects. 

"Chest Wounds: 

"Cases of chest woimds followed by empyenm, these 
have a constant tendency to recur, and we see many of them 
recurring many months after the wound has primarily 
healed. I should feel that they could not be considered 
permanent for five or six years. 

"Gunshot Wounds of the Head: 

"Cases of gunshot wounds of the head undoubtedly 
complain of cSzziness for years after their injury. These 
factors are probably not more than one sees in the ordinary 
nm of war conditions, such as neurasthenia, etc. The prob- 
ability of danger from epilepsy or bone abscess is, in my 
opinion, very dight after the third year." 

RISKS FOLLOWING GASSING 

The consensus of French opinion in these cases is fairly 
expressed by Mallie who states that chlorine and yperite or 
mustard gases are the only ones that have much tendency to 
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cause permanent danger to the lungs. Chlorine gas was not 
used after 1916 but hundreds of thousands of men were more or 
less affected by yperite in 1917 and 1918. He states that this 
gas may cause a pennanent lowered resistance of the lungs due 
to scarring of the mucosa which affects respiratory interchange. 
The lesions may be progressive and may lead to changes in 
other parts of the body. He states that ** a bum of the mucosa 
of the Itmgs cannot be considered cured after the scar has been 
formed as the full consequence may not appear until a long 
time after the scar has been formed. Consequences are es- 
pecially severe in those with a previous pulmonary weakness." 
The sequelae he found were emphysema, congestion and 
pseudo-tuberculosis. He is in agreement with all writers when 
he says it is very doubtful if gas poisoning ever activates an 
old tuberculosis. 

Clerc, Ramond, and Guilhaume describe the results in 441 
cases of "Mustard Gas" poisoning. It must be understood 
that their results deal with severe cases only. The great 
majority of slightly gassed patients were practically well in 
three weeks although many suffered from nervousness for 
some months and a long stay in hospital was often due to the 
nervous condition> Of the 441 cases 162 presented permanent 
disorders about a year later, 27 suffered from attacks of simple 
relapsing bronchitis, 30 showed bronchitis and emphysema, 21 
suffered from "relapsing oedematous congestion" with slight 
fever and expectoration, 7 did develop pulmonary abscesses, 
17 showed "pseudo-tuberculosis" loss of weight, bronchitis 
and subcrepitant rales at the apices. These symptoms usually 
lasted 4 or 5 months but tubercle bacilli were not present in the 
sputum and the lesions were not progressive. Only 2 of the 
441 cases had developed tuberculosis. 

Achard has reported the results in 2958 mustard gas poison- 
ings and 567 who had been poisoned by chlorine. He found 
that permanent damage, especially decreased expiratory ex- 
change, was relatively much more common in the latter class. 
Tuberculosis did not develop more frequently than in those 
who^Jhad not been gassed but he thinks that gas poisoning may 
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activate a latent lesion. Some cases of ' ' pseudo-tuberculosis ' ' 
developed but the sputum was negative for tubercle bacilli 
and the X-ray findings differed from cases of tuberculosis. 

The British Chemical Warfare Medical Committee in their 
report state that the ill effects of mustard gas poisoning reach 
their maximum in the first two or three days and after that the 
resulting anoxaemia does not prove fatal. Serious late results 
of chlorine gas they believe are proportionately much more 
common and pulmonary sclerosis may follow. The late results 
of mustard gas poisoning they f oimd to be largely symptoms of 
nervous exhaustion. McNee who had a large experience in 
Prance agrees with their findings. 

S. O. Cowen and Dennis reported their experience with Aus- 
tralian soldiers arriving in Australia a year or more after being 
gassed. They examined 150 such cases and fotmd cough, ex- 
pectoration, dyspnoea, palpitation and loss of weight. Cowen 
believed that dullness over the right intrascapular region was 
common. Only three showed emphysema and six showed fine 
sibilant rhonchi. Nearly all improved on rettun to civil life. 
He appears to lay too much stress on subjective symptoms 
which are so common in tired soldiers. Dennis examined the 
same cases radioscopically and found no gross lesions but 
slightly diminished translucency of the lungs and the hilus 
shadows more marked than usual. 

Dr. A. H. W. Caulfield has had a large experience in chest 
disorders of returned soldiers. He is in charge of the Chest 
Clinic of the Department of Soldiers Civil Re6stablishment of 
the Toronto area. His opinion is, ** I feel that, considering the 
large numbers severely exposed, complete recoveries must 
have followed in a very high percentage of cases. I am left 
with the impression that those now suffering from chronic 
bronchitis or bronchiectasis with marked signs and symptoms 
either had considerable tendency to chronic bronchitis before 
the gassing or developed the condition dtuing their hospitaliza- 
tion for the gassing or soon after their expostire. I believe 
where no clinical signs are now present in the chest the cases 
may be regarded as standard risks for life insurance." Dr. 
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Caulfield's opinion is in agreement with my own. It must not 
be forgotten that the epidemic of influenza with its frequent 
lung sequelae occurred with and followed the incidence of gas 
poisoning and is partly to blame for the lung complications 
which were found in gassed soldiers. 

TRENCH FEVER 

There are no reports in the literature of any permanent 
effects from this disease but many men showed circulatory 
symptoms and debility for months and even years after their 
attack and many of the low blood pressures which are so 
conmion in ex-soldiers are probably due to trench fever. To- 
wards the end of the war there was a growing opinion that war 
nephritis and trench fever were closely allied and a statistical 
study of the incidence of these two diseases certainly tends to 
corroborate the opinion that if nephritis was not a complica- 
tion of trench fever it was probably transmitted by the same 
agent, namely the louse. 

WAR NEPHRITIS 

Amongst those who studied war nephritis in its early stages 
there was an almost unanimous opinion that it was not the 
same disease as acute nephritis of civil practice. Some of those 
who have seen war nephritis only in the later stages can see no 
difference between them. This question is of considerable 
importance in applicants for insurance for it has been generally 
held that the prognosis in war nephritis is much better than in 
civil nephritis. Certainly in the acute stages of the former the 
kidneys seemed to be very much less damaged than one usually 
finds in the latter. Oligtiria and blood casts were not per- 
manent symptoms and many cases appeared to be cases of 
haematuria from the lower urinary tract rather than nephritis. 
Recovery from acute symptoms was very rapid and the dis- 
ease seemed to tenninate by crisis. The mortality in the British 
army was only 2% in the first six months in 25,000 cases which 
occurred. This is a much lower mortality than in civil 
nephritis. 
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Toennissen reported the results at the end of a year on 254 
German cases of war nephritis. Of these 68% appeared to be 
absolutely well in from six weeks to two months. The average 
time of complete recovery was four months. High blood 
pressure lasted only a few days. In 12% all subjective and 
objective symptoms, except albuminuria, had disappeared. 
He found the ability to excrete water diminished, the blood 
area increased, and the ability to concentrate decreased. He 
found chronic nephritis resulted in 13% of all cases. The 
blood pressure in these cases was usually increased. His mor- 
tality at the end of four months was 3%. He believes the 
prognosis is worse in case of long duration and that the severity 
of symptoms at the height of the attack has no bearing on prog- 
nosis. He also believes that if the blood pressure or urea in 
the blood are increased at the end of six months the outlook is 
unfavorable. Schutz and Reitler, in 191 6, tested with ftmc- 
tional tests 100 men who had been considered cured of nephri- 
tis some months previously. Only 5% showed a normal 
function but as 100 men who had never had nephritis showed 
almost the same results their gloomy view of the prognosis is 
hardly justified. 

It is impossible to obtain British and Canadian statistics at 
present. There were about 25,000 cases of nephritis in the 
British army of 5,000,000 men and the proportion in the 
Canadian army was about the same. In this 25,000 a large 
number should more properly have been called cases of al- 
buminuria. Wilson tested 50,000 men at a British base before 
going up to the front and fotmd albuminuria in 6%. In 2% 
casts were also found and he believes that about 2% of all 
men of army age have a slight degree of nephritis before going 
to the front. He also examined 10,000 men at Aldershot 
shortly after enlistment and obtained almost the same results. 
The British mortality for nephritis before discharge from the 
army was 2%. The Canadian mortality was about the same. 

McCordick and Robins analyzed 87 cases of nephritis re- 
turned to Canada. In 3 cases it had occurred as a compli- 
cation of other diseases, in 7 cases there was a history of a 
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previous attack before enlistment, 9 of the cases had never 
been to Prance so that only 68 of the 87 cases (78%) were true 
cases of war nephritis. 

The problems of war nephritis from an insurance standpoint 
are three: 

(i) Did the applicant suffer from true war nephritis^ 
ordinary nephritis, or albuminuria without nephritis? 

(2) Is the nephritis cured? 

(3) If the lesion is healed, to what extent is the normal 
function of the kidney impaired? 

(i) To decide the question it should be understood that a 
history of a previous attack of nephritis or a history of nephri- 
tis following another disease, trench fever excepted, would 
lead one to believe that the attack was probably not one of 
war nephritis. If the attack was of short duration or accom- 
panied by marked haematuria it was probably war nephritis. 
Albtmiinuria apart from nephritis was usually discovered on 
routine examination while in hospital and was tmaccompanied 
by subjective symptoms. Dixon while in charge of the medical 
ward of a Corps Rest Station found that 22% of all his patients 
showed albuminuria on admission. Nearly all had had trench 
fever or were very verminous and had funmculosis as a result 
and in nearly all cases the albtmiinuria cleared up in a few 
weeks. If a medical oflScer was not cognizant of the frequency 
of albuminuria in front line troops he was very apt to diagnose 
many cases showing albuminuria as nephritis and send them to 
hospital diagnosed as such. This could partly account for the 
large number of cases diagnosed nephritis and also for the very 
favorable mortality rate. 

(2) If the applicant was discharged from hospital with urine 
normal, and this would only be done after repeated analyses 
showed no albumen or casts, and the urine was normal on 
every examination for the next two years it would appear 
reasonable to suppose that the kidney lesions were healed. 

(3) If the kidney is damaged to such an extent as to inter- 
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fere with functional eflSdency, and yet the urine is free from 
albumin and casts, increased blood pressure and cardiac hyper- 
trophy will follow after an interval varying with the severity 
of the functional impairment. There are many functional 
tests of the kidney which might aid in deciding this question 
but it is very seldom possible in life insurance examinations 
to make these tests. 

Taking into consideration the findings and opinions of 
various observers it is suggested: (i) That where the attack 
was short and the urine was free from albumin in less than six 
months an applicant with a history of war nephritis is accept- 
able at standard rates after a probation of two years when the 
urine, blood pressure and heart are normal. (2) When al- 
btuninuria persisted for over six months after an attack of war 
nephritis it is probable that the risk is sub-standard. The extra 
mortality must be judged by the features of the convalescence 
and the present condition. (3) Applicants with a history of 
war nephritis who show cardiac enlargement, increased blood 
pressure, albuminuria, casts in the urine or low urinary specific 
gravity are only insurable with a heavy loading of the risk in 
the best class and must usually be considered as uninsurable. 

(4) Functional tests of the kidney made two years after the 
attack are of great value but seldom obtainable. 

(5) Attacks of nephritis which occurred before the applicant 
reached the war area, i,e, , before he became verminous, are very 
likely not to have been attacks of war nephritis and should be 
regarded more seriously. 

NERVOUS DISORDERS 

To obtain a proper insurance viewpoint of the nervous dis- 
orders of warfare one should appreciate the various types of 
individuals who were affected by them and the various ways 
in which they were affected. Each type should be considered 
separately. Roughly they may be divided into four types, viz. : 
(i) Individuals of average or above average nervous stability. 
(2) Individuals with imbalance of the sympathetic nervous 
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system or as some would call it endocrine imbalance. (3) In- 
dividuals of low nervous stability, i,e,, the so-called neuras- 
thenics, hysterics and (4) potential insane and epileptic 
individuals. 

Type (i). Individuals of average or better than average 
nervous stability only developed nervous disorders after ex- 
treme nervous shocks. One boy of 19 fell 12,000 feet in a 
burning aeroplane. Naturally his nerves were upset for some 
months. He is now normal. Others collapsed after many 
months of terrific infantry fighting. This class nearly all re- 
turned to normal after a few months' rest. 

Type (2). After varying degrees of exposure to nervous 
strain broke down with S5rmptoms of sjrmpathetic origin such 
as rapid hearts, nervous vomiting, tremors, sleeplessness and 
enuresis. They recovered fairly rapidly after rest but espe- 
cially after the armistice. 

Type (3). Include most of the so-called shell shocks. After 
very little exposure during which they frequently performed 
deeds of marked bravery they suffered from melancholia, 
hysterical fits, hysterical paralysis, aphonia and complete 
** nervous breakdown.** There was frequently a history of 
nervous instability in the family. Recovery in these cases has 
been slow. They show inability to work and constitute most 
of the "unemployable old soldier'* class. 

Type (4). The potential insane and epileptics formed a 
larger proportion of the British and Canadian armies on ac- 
count of the conditions of recruiting under voltmtary enlist- 
ment which obtained in the first three years of the war. The 
United States had more time to raise their army and had the 
advantage of the experience of the British Empire. Conse- 
quently their army was more carefully selected. This type 
broke down easily imder the strain of service. Colin of Paris 
from his experience believes that the strain of service caused 
rapid development of general paresis. Schroder from his large 
experience with epileptics in the German army concludes that 
war strain was not a cause of epilepsy but that hysterical 
soldiers were very subject to epileptoid attacks. Most of the 
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cases of malingering occurred in individuals of types (3) and 

(4). 

Applicants of types (i) and (2) may be accepted as normal 
risks if they are now normal. Applicants of tjrpe (3) may be 
judged as neurasthenic and hysterics who have had a nervous 
breakdown. They are probably more liable to suicide and 
insanity, should not be allowed a total disability clause and 
are as a rule slightly below standard (4). Type (4) are not 
safely insurable. 

Here is given the opinion of Dr. R. G. Armour who has been 
in charge of the nervous cases in the Toronto area. He has 
had a large experience of nervous cases extending over five 
years. 

"Your letter of the 3d inst. has interested me very much 
because I am frequently told by men reporting for the B. P. C. 
that they have been refused for insurance while they appear 
to me to be good risks. 

** I can say that there are many who were diagnosed 'Shell 
Shock' overseas who are steadily improving, and who will 
unquestionably live the ordinary time and remain sane and 
wage earning. 

" Perhaps the best way for me to speak of them is to quote a 
rough classification which I have used since about the end of 
191 5, and which I have had no occasion to change, except as 
an odd case might require an elaboration of the classifica- 
tion. 

** (i) High-type individuals who have been in close proxim- 
ity to exploding shells and especially those who have been thus 
caught in buildings or dug-outs, who have probably suffered 
an actual commoto cerebri, and their symptoms have had an 
organic basis. I believe that all of those have by now actually 
cleared up, or have become definitely permanent cases. The 
latter would not be good risks, and the former would have to 
be dealt with on their individual merits, on the basis of per- 
sistence of symptoms or the existence of organic signs. 

** (2) High-type individuals who have carried on in spite of 
incipient or subacute infections, especially malaria and dysen- 
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tery. There were many of these cases in Macedonia. Their 
prognosis depends entirely upon their recovery from the in- 
fection. At present most of these cases are low grade infec- 
tions of tuberculosis, and they may even become progressively 
worse, developing a toxic-exhaustion psychosis. 

" Prom here to the end, at least theoretically, all cases are of 
a psychopathic nature, and again they must be judged on their 
own merits after a very thorough and special examination 
which takes into accotmt the family history in detail, and an 
estimate of the man based on his schooling and after life until 
his enlistment, and also the length of time he was able to per- 
form useful duty at the front. They are chiefly : 

** (3) The major psychoses in their incipient forms or during 
remissions at the time of enlistment. I believe these to be very 
much more frequent than has been realized. . They are chiefly 
dementia praecox, and manic depressive insanity. I don't 
think that I am straining the point in making this diagnosis in 
the cases which I have So classed. They are not anti-social^ 
do not require custodial care, etc., but present in a modified 
form the actual symptom complex of these two diseases. The 
general paresis has been overlooked in a large number of cases, 
or has been subsequently developed. 

"(4) The neurosis, such as psychasthenia, hysteria, and 
neurasthenia carefully dissociated from an organic basis. 

** I believe the psychasthenics pure and simple, and the 
neiirasthenics, who are considered otherwise good risks, to be 
equally good from this point of view provided they are making 
satisfactory progress. 

"The hysterias seem to me to be the greatest problem. 
Regarding hysteria as a functional disturbance of motion, 
sensation and mentality, I believe the first two would be good 
risks if it is carefully determined that they are not also suffering 
from the early stages of a major psychosis, which is not in- 
frequently the case. 

"What I mean by the functional disturbance of mentality is 
the occurrence of somnambulism, fugues, or alternating per- 
sonalities. I believe these cases to be very bad risks. 
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'*I have not included in my consideration above any cases 
who have received any actual injury. 

** I believe that the vast majority of cases who are not good 
risks are not because of the danger of their becoming totally 
disabled on account of mental deterioration. I do not think 
that many will die any sooner than the average except in the 
event of insanity and suicide." 

THE EFFECT OF WAR SERVICE ON THE HEART AND BLOOD 
VESSELS 

In the British and Canadian armies all cardiac and circula- 
tory disorders, apart from organic disease such as valvular 
disease and arteriosclerosis, were classed as D. A. H. or Dis- 
ordered Action ot the Heart. This gave a false impression as 
to the prevalence of cardiac disease for most cases of D. A. H. 
were not due to disease of the heart or vessels. 

The prominent symptoms in D. A. H. or as Lewis has mis* 
named it Effect Syndrone were increased pulse rate and 
vasomotor disturbances. The chief causes were endocrine 
imbalance due to nervous excitement and the toxic affects of 
infectious diseases especially trench fever. Increased muscular 
exercise was not a great factor as many cases were observed in 
the not overworked personnel of several base hospitals follow- 
ing a bombing raid. The men were largely nervous individuals 
who for that reason were not employed in dangerous areas. 
The prognosis of nervous D. A. H.'s has been discussed under 
nervous disorders and need not be referred to again. They 
improved rapidly when removed from excitement and es- 
pecially after the armistice was declared. Very few of these 
men have any permanent defects following their period of 
tachycardia but there were possibly included in this class a 
few cases of hyperthyroidism of slight degree. The greatest 
harm which has resulted to these men is the fear that they 
have ** weak hearts " but Dr. Leonard Murray who is in charge 
of the S. C. R. cardiac cases in the Toronto area believes that 
on the whole these men show more tortuous temporal arteries. 
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and that many of them have slight permanent damage of the 
drculatory system. B. M. Watson from his experience with 
these cases in the British Pensions Board believes no man 
should receive a pension for D. A. H. But that many so-called 
D. A. H/s are suffering from chronic trench fever or slight 
tuberculosis. 

There is an observation frequently made and with which our 
experience in the Canada Life and my own experience in the 
Out-Patient Department of the Toronto General Hospital 
agrees and that is that ex-soldiers very frequently have low 
systolic and diastolic blood pressures. This is especially 
marked in men who suffered from trench fever or neuroses of 
the endocrine imbalance tjrpe. 

Applicants with a history of cardiac disorder while in the 
army are safely insurable if no abnormality of the circulatory 
S3rstem is found on examination. 

TUBERCULOSIS IN THE ARBfY 

In the second and third years of the war it was said that 
tuberculosis was rampant in the Allied armies especially the 
French. Later this was fotmd to be much exaggerated as^ it 
was found that nearly fifty per cent, of the cases diagnosed as 
tuberculosis were not tuberculous. The statistics of many of 
the armies are now available. Von Schjeming in the official 
medical report of the German army shows there was not the 
slightest sign of an increase of tuberculosis but rather a de- 
crease. In the German navy there was less disease than in 
peace time but a slight increase in tuberculosis with a slightly 
higher mortality. This may be accounted for by the fact that 
their navy being unable to keep the seas the personnel did not 
get its usual amount of fresh sea air. It is difficult to obtain 
accurate figures for the British army during the war but it is 
believed that war service did not cause any increase of tuber- 
culosis. There were about 15,000 cases of pulmonary tubercu- 
losis in the British army at home and abroad. 

In the Canadian army 3415 patients were diagnosed as 
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tuberculous and 211 died of tuberculosis. It mtist be re- 
membered that the examination on enlistment in the first three 
years was not strict and many active and latent cases were 
overlooked. 

Dr. C. D. Parfitt who is one of the leading authorities on 
pulmonary tuberculosis in Canada and who is at present em- 
ployed by the Department of Soldiers Civil ReSstablishment 
on a general review and statistical study of tuberculosis in the 
Canadian army and discharged soldiers has been good enough 
to supply us with the results of his experience to date. He finds 
that tuberculosis of the lungs has been much over diagnosed 
and he believes that the effect of active service has on the whole 
been protective. Only one third of all patients in S. C. R. 
Sanataria in Canada show tubercle bacilli in their sputum. 
He believes that "gas as a predisposing agent is exceptional." 

There is a fairly general opinion amongst those qualified to 
judge that active service does not predispose to tuberculosis 
but is more probably protective. Tuberculosis was probably 
over diagnosed in all armies especially following the outbreak 
of influenza. 

VENEREAL DISEASE 

l^rom Table I you will notice that there were 47,771 ad- 
missions to hospital for gonorrhoea and 1847 1 for syphilis. 
Prom this it would appear that 11.5% of the C. E. P. had 
gonorrhoea and 4.5% had syphilis but from these figures must 
be deducted the readmissions to hospital which were very 
considerable. Nevertheless the fact remains that venereal 
disease in the Canadian army was.serious for army life was no 
longer than two or two and a half years on the average and for 
that period the incidence rate was high, probably nearly double 
that of the civilian population. On the other hand the treat- 
ment was usually y&ry thorough and is still being continued, so 
that a soldier affected with syphilis was much more efSdently 
treated than the average civilian. Undiagnosed syphilis, one 
of the greatest dangers in insurance, was very rare in the army 
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owing to the education of the soldier on venereal disease and 
the thorough and frequent inspections. 



SUBIMARY 

The impairments resulting from service are in nearly all 
cases very apparent on examination. Trench nephritis and 
S3rphilis are the great exceptions. From the impairments must 
be deducted the advantages of many months of healthy exer- 
tise, fresh air and well-regulated diet and regime. If he has no 
objective impairments, the ex-soldier, must be considered an 
usually good risk for it must be remembered that in early adult 
life he was carefully examined, found free from serious disease 
and considered fit to undergo the severe test of active service. 
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Dr. Toulmin — Mr. President, I consider this paper 
one of the most valuable contributions to our meeting. 

Dr. Weisse — I am sure that we all take pleasure in 
agreeing with Dr. Toulmin. 
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Dr. Rowley has given us a very scholarly paper 
with reference to some effects of Appendicitis. He 
draws attention also to the question of focal infection 
of the appendix as a seat of focal infection, which is 
of interest in connection with Dr. Bradshaw's paper. 

SOME EFFECTS OF APPENDICITIS 

By Robert Lee Rowley, M.D. 

Medical Director Phcmix Mutual Life Insurance Company, 

Hartford, Connecticut 

In accepting the invitation of President Weisse to prepare 
a paper for this Meeting, I was impressed with the obligation 
to the Association to present something that would be worthy 
of yotir serious consideration and, although my ambition has 
fallen short of realization, I make bold to invite your attention 
to a review of our knowledge of disease of the appendix, and to 
consider its relation to concurrent and subsequent disease of 
other organs; to find out if possible, whether or not cases with 
a history of appendicitis, when applying for insurance, are 
receiving consideration that is both fair and equitable to them 
and to the company. 

In Voltune IV of the Report of the Medico-Actuarial Investi- 
gation, the experience there recorded would indicate that a 
history of appendicitis might be regarded as an asset in an 
applicant for insurance, for the mortality was found to be 
better than normal, and particularly in the early policy years. 
If we could accept that experience as otu* guide in the selection 
of risks, the problem would be without further difficulties. 

Realizing, therefore, that whatever conclusions are to be 
reached must be based on information from other sources, I 
have attempted to learn what may be found in current medical 
and surgical reports, that may serve as additional guide-posts 
to steer us in the right course in forming our decisions. 

While it is probable that disease of the appendix can boast 
of quite ancient history, definite recognition did not take place 
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until the second decade of the nineteenth century, and the 
application of surgery as a curative measure seems to have 
been practiced by some of the leading surgeons in the eighties. 

In a paper read before the Royal Medical and Chirurgical 
Society in 1888, Sir Frederick Treves first proposed that in 
cases of ** relapsing typhlitis" the appendix should be removed 
during the period of quiescence. His proposal was not 
received very enthusiastically, but as he said in opening the 
important discussion on appendicitis before the same society in 
1905, **0f late years he had no ground for complaint on that 
head." 

Prom that period to the present, the appendix and its dis- 
orders have asstmied a position of prominence in both medical 
and surgical circles that would seem quite stifficient to bring 
the subject before us. 

In the immense amount of literature that has accumulated, 
one finds but little that has a direct bearing upon the points 
that most interest us in the selection of lives for insurance. 
There are, however, a few important studies that should be 
helpful to a proper understanding of the importance of this 
disease in its relation to our work. 

That appendicitis is one of our most frequently met with 
surgical diseases is too well known to need further comment. 
That the mortality directly traceable to this disease has shown 
a considerable improvement in recent years is readily apparent 
upon referring to the literature. 

Anatomically speaking, the appendix has about the same 
structure as that of the large intestine, but differs somewhat 
in its histological relation. The mucous membrane of the 
appendix, during the earlier years of life, contains an extra- 
ordinary ntunber of lymph follicles, thereby resembling some- 
what the structural formation of the tonsil. Most important 
of the anatomical considerations, however, is that of the 
circulation, which is derived from the superior mesenteric 
artery, and forms an anastomosis with a feeble and insignificant 
collateral circulation from the caecum. 

In these anatomic factors it would seem that we have, in 
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part, at least, an explanation for the relative infrequency of 
appendicitis in young children. Whatever degree of protec- 
tion against infection may rightly be attributable to the rich- 
ness in lymphoid tissue, it appears gradually to be lessened 
with the involutionary changes in the appendix as adult age is 
reached, and the period of greatest incidence of the disease, 
from approximately ages fifteen to thirty, is followed by a 
progressive decrease tmtil at old age the disease is relatively 
rare. 

A prominent member of the profession is reported to have 
once answered a lajrman's inquiry as to the ftmction of the 
appendix by saying, ** It contributes largely to the support of a 
noble profession.*' 

That appendicitis is an infectious disease, blood borne, seems 
to be established beyond the shadow of a doubt by the research 
and experimental work done both in this cotmtry and in 
Europe in the last few years. 

Several observers have given detailed descriptions of appen- 
dicitis occurring in epidemic form; its seasonal prevalence, 
and occurrence in members of the same family; its frequent 
association with well-known infectious diseases as a compli- 
cation or an early sequel has been frequently noted in the 
literature. 

Rosenow, in the Journal of Infectious Diseases, for April, 
1 916, reports the study of an epidemic of appendicitis and 
parotitis in which it was apparent that the causative agent 
was a streptococcus contained in the dairy product. 

A series of observations and experiments on the bacteriology 
of appendicitis and its production by intravenous injection of 
streptococci and colon bacilli, reported by Rosenow in the 
Journal of Infectious Diseases in 191 5, indicates that appendi- 
citis, even in the absence of foreign bodies commonly is a 
hsematogenous infection, secondary to some distant focus; that 
it develops when for some reason or other the organisms in the 
focus, usually streptococci have acquired an elective afl&nity 
for the appendix, and at the same time gain entrance into the 
circulation. 
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These results bear out Rosenow's theory that the focus of 
infection is to be looked on, not only as the place of entrance 
of bacteria, but also as the place where they may acquire the 
varying affinities necessary to infect distant organs and tissues. 

In another article on the elective localization of streptococci, 
(Journal American Medical Association, November 13, 191 5), 
Rosenow gives a comprehensive and descriptive discourse on 
the affinity or trophism which the streptococci isolated from 
various diseased structures have for the same organ or tissue 
when injected into animals. Many animals showed no other 
lesion than in the organ or tissue from which the streptococci 
had been taken. The streptococci strains differed only in 
degree of virulence, those in the gall bladder were found to be 
more pathogenic than those taken from gastric ulcer, and those 
taken from the appendix were least virulent. To quote 
Rosenow, "It appears that the cells of the tissue for which a 
given strain shows elective affinity take the bacteria out of the 
circulation as if by a magnet — absorption." 

The general systemic distribution of micro-organisms in 
certain diseases with a localized focus seems well established 
and, according to Rosenow, the tendency to localize electively 
within a limited range is most highly developed in the rela- 
tively non-virulent strains isolated from chronic lesions. 

Since the bacteria which have grown in a given tissue acquire 
greater affinity for this tissue, the likelihood of these bacteria 
to involve other structures is relatively slight ; hence the second- 
ary focus, appendicitis, for example, would appear to be less 
important as a distributor of bacteria than is the primary focus. 

The result of painstaking and systematic research in the past 
few years in bringing to light concealed infection has assumed 
sufficient proportion to mark a new era in scientific medicine 
and surgery, and without enumerating all of the favorite hiding 
places for these bacterial invaders, waiting for an opportujiity 
to start trouble in some organ of the body, it is opportune to 
remind you that the appendix is now known to be one of the 
organs in which these so-called "outlaw bands" frequently 
take refuge. 
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That the infection in appendicitis is secondary to the haema- 
togenous invasion of bacteria, and not the result of primary 
invasion of the infective agent from the Itmien of the organ 
is maintained by several observers. 

To quote from Tice's Practice of Medicine, Volume I, 
** Evans found that in 214 cases of acute appendicitis 86% had 
shown evidences of acute nasal and throat infection on an 
average of sixteen days prior to the appendicial attack. It 
was also noted at eight periods during the six years of these 
observations that there were marked increases above the 
expectant rate, which evidenced an epidemic type of the dis- 
ease, and indicated a wide-spread infection with organisms 
having a special tissue aflSnity for the appendix. During such 
X)eriods appendicitis occurred from four to fifteen times above 
the expectant rate, and the interval between the nasal and 
throat infection and the appendicitis was on an average of 
eight, instead of sixteen, days. 

With such evidence as we now have pointing to appendicitis 
as a focal infection, it is not altogether surprising to find reports 
of cases of other diseases, now thought to be due to infection, 
following close after an attack of appendicitis. 

Dr. L. H. Hempelman, in a paper before the St. Louis Medi- 
cal Society, reported in the Journal of the Missouri State 
Medical Association in June, 1919, is quoted as saying that he 
has seen a chronically inflamed appendix associated with duo- 
denal ulcer so often that he is convinced of their close associ- 
ation, and has always advocated the routine removal of the 
appendix when operating for duodenal ulcer. It is his obser- 
vation that all sorts of stomach symptoms will frequently clear 
up, even when the stomach is found normal, after the appendix 
has been removed. 

Dr. Richard Lewisohn of New York, in the Medical Record 
for June 17, 1916, reports four cases of duodenal ulcer that had 
been previously operated on for chronic appendicitis. In these 
cases a duodenal ulcer developed six years, two years, one year 
and four months, respectively, after the appendectomy. 

Attention should be called to ntunerous reports of cases 
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showing cholecystitis, phlebitis, and other infections following^ 
in the wake of appendicitis. 

In this connection we may perhaps call to mind Moynihan's 
dictum that most of the ulcers of the stomach are situated in 
the right iliac fossa. 

These brief references are perhaps stiffident to show the 
general trend of conclusion of investigators during the last 
few years as relates to the bacterial cause and relationship of 
appendicitis to other diseases. 

When we turn our attention to a study of clinical results of 
appendicitis as contained in post-operative studies of cases 
and in hospital reports, it is difficult indeed to find any great 
amount of information that is directly helpful to us, but there 
are some things that may be pointed out, from which we may 
hope to draw reasonable deductions. A brief reference to 
some of these reports will give us fragmentary bits of infor- 
mation that we may well keep in mind. 

Dr. John B. Deaver, in the Pennsylvania Medical Journal 
for March, 191 9, reports some of the post-operative sequels 
of acute appendicitis in a series of 1,700 operations from the 
recent records at the Lankenau Hospital at Philadelphia. 

It is to be remembered that this report gives the operative 
or early post-operative mortality and is, therefore, only 
indirectly of interest to us. This series included all cases of 
acute appendicitis with and without pre-operative compli- 
cations, directly due to the condition of the appendix or some 
other organs. 

In this series there were sixty-six deaths, giving a mortality 
of 3.8%. Mention may be made of the more frequent post- 
operative sequels in this series requiring one or more subse- 
quent operations, and these were fecal fistulas, secondary 
abscess, and intestinal obstruction. 

Dr. H. J. Donaldson of Williamsport, Pennsylvania, reports 
from the Williamsport Hospital Records for a period of five 
years ending June, 1918, a series of 622 operations for appen- 
dicitis, with sixteen deaths, or a mortality of 2.5%. 

In the Annals of Surgery, Volume VI, 1914, Dr. William B. 
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Brinsmade, of Brooklyn, reports a series of no consecutive 
cases of appendicitis operated upon without ntiortality. In 
this article Dr. Brinsmade calls attention to the observation 
that appendicitis is ntiost common at those times when epi- 
demic influenza is rampant, and also when summer diarrhoeas 
prevail. 

The post-operative sequels in 1,748 cases of appendicitis 
operated upon at the Roosevelt Hospital from 1910 to 1915 
were reported by Alfred Stillman, in the Medical-Surgical 
Reports of the Roosevelt Hospital for 191 5. Out of the 1,748 
cases there were 124, or 7%, that had important sequelae, some 
of which required further surgical treatment. The mortality 
for the cases with sequels was 23.3%, but for the series as a 
whole it was only 2.8%. 

Dr. Clarence A. McWilliams, in the Medical and Surgical 
Reports of the Presbjrterian Hospital in 1904, gave a report 
of 86 cases of intestinal obstruction following appendicitis, 
with a mortality of 33.7%. Nine of these cases had a history 
of appendicitis withotU operation, and this bears out the 
statement by William J. Mayo, in Collected Papers of the 
Mayo Clinic, 1914, "That in appendicitis cases with abscess 
and drainage, there is a small but definite liability to intestinal 
obstruction from adhesions, bands, etc., and hernia, but that 
these individuals are in no greater danger from such compli- 
cations than is the individual who has not had his appendix 
removed of having trouble with it of any equally severe 
grade." 

Most of the cases of intestinal obstruction referred to by Dr. 
McWilliams occurred during the first two years after 
appendicitis. 

In the American Journal of Medical Sciences for May, 1920. 
Dr. Charles L. Gibson, of New York, reports the rc^ts of 
operation for chronic appendicitis in 555 cases. After deduct- 
ing 126 cases in which no subsequent record was obtained there 
remained for study 429 cases. These were divided into four 
groups, dependent upon end results, as follows: Excellent, 259 
cases; satisfactory, 65 cases; unsatisfactory, 102 cases; deaths. 
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3 cases. Only three deaths in the 429 cases that they were able 
to trace gives a remarkably low mortality of .7 of one-per cent. 

His group of 102 unsatisfactory cases became the object of 
further detailed study and analysis. After expending alt 
reasonable effort to have these cases subject themselves to 
more examinations, particularly those bearing on the sjonp- 
toms complained of; for example, gastric analysis and Roent- 
gen ray for gastro-intestinal conditions, they were able to 
persuade 26 cases or 25% of the group of 102, to reenter the 
hospital for observation and careful examination. While the 
results of these examinations are given in some detail, it is 
perhaps sufBcient to note here that there were four cases of 
gastroptosis, three of which had had shown a definitely patho- 
logical appendix previously; four cases of prestunptive post- 
operative adhesions; two cases of ulcer of the stomach; one 
case of cholelithiasis; one case of abscess of colon; one case of 
sacro-iliac arthritis and one case of cystoma of ovary. 

The chief complaint after operation was shown to be pain 
in some form, either vague pains, or pain in the appendix re- 
gion, or pain "same as before operation " or pain in epigastrium. 
It is perhaps well to note that in this group of 102 cases» 
classed as unsatisfactory from the standpoint of results, the 
appendix has been found to be definitely pathological in 63%. 

In attempting to explain these unsatisfactory results. Dr. 
Gibson says, "It seems fair to say that in a certain number 
there were, in addition to appendicitis, other conditions over- 
looked at the time of operation," and he calls attention to the 
fact that the frequent co-existence of disease of the upper 
abdomen with chronic appendicitis is to-day well established. 

In this connection I should like to refer to a study of post- 
operative end results in chronic appendicitis reported by Dr. 
Stanton, of Schenectady, New York, in the New York Medical 
Journal of September 6, 1919. There were no cases of pre- 
operative diagnosis of chronic appendicitis and definitely 
cured as proved by the end result record, extending over 
periods of from one to ten years, following their operation. 

Dr. Stanton further says that previous to 191 1 when he first 
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reviewed his end results in these cases he had errors in diagnosis 
amounting to 36%. During the past eight years 86% of the 
patients he has operated upon for chronic appendicitis have 
been definitely cured by the operation. The uncured patients, 
amounting to 14% of the group have, for the most part, fallen 
into two rather sharply defined groups, the larger of which is 
composed mostly of young women who complain of right 
inguinal pain, usually associated with varying degrees of 
constipation, and most of whom at operation had a normal 
appendix. The second group referred to by Dr. Stanton 
includes those who had been operated upon under the belief 
that the appendix might be the cause of various obscure 
gastro-intestinal symptoms. 

In the medical and surgical papers of the Massachusetts 
General Hospital for January, 1913, there is a report by Dr. 
Charles L. Scudder and Dr. Harry W. Goodall that shows one 
of the most complete and painstaking and valuable studies of 
the end results of appendicitis that I have been able to find 
in the literature. I shall take the liberty of quoting quite 
freely from this paper, for their tabulations seem to point out 
some interesting facts. 

These end result studies were based upon the returns 
received from 640 cases out of a series of more than 3,000 
appendectomies. 

As regards distribution by sex of the 640 cases, 28.8% were 
female and 71.2% were male. 

As regards age distribution, the greatest number, 230 cases, 
or approximately 36% occurred between ages 20 and 30. 

As regards frequency of previous attack in the 640 cases, 
there were 226 cases or 35.3% with no previous attack. 

The results in this series of 640 cases were learned at periods 
after the operation varying from six months to twenty-two 
years. The number of cases which reported from one to five 
years after operation was 61 ; the number reported from five 
to fifteen years after operation was 560. 

Condition reported as good, very good, excellent, well, 
perfectly well, O. K., 606 cases or 94.6%. 
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Condition reported as poor after operation, 26 cases or 4.6%. 
In this series of 26 cases reporting poor health after operation 
there were mentioned: 

No catise 7 cases 

Indigestion 6 cases 

Trouble from hernia in scar 2 cases 

Peritonitis following operation 2 cases 

Diabetes following operation 2 cases 

Phlebitis following operation i case 

Gall-stones diagnosed i case 
A panhysterectomy was done at the time of operation in i case 

Patient died of cancer within a year in i case 

Post-operative neurasthenia in i case 

Sacro-iliac disease in i case 

There were 38 cases reporting so-caUed subsequent attacks, 
which could be interpreted, with the appendix removed, to 
mean that there was pain or other symptoms resembling the 
symptoms previous to operation. In most instances these 
symptoms seemed to have been experienced in the first few 
years after operation, and did not preclude a reasonably good 
state of health subsequently, which fact is indicated by the 
report of the final results, showing that 94.6% in 640 cases 
were reported to be in good health and were relieved by the 
operation. 

In regard to the likelihood of recurrence of appendicitis: in 
the cases studied by Scudder, 414, or 64.7% of the cases had 
two or more attacks. 

Hussey, of Providence, in the Rhode Island Medical Journal 
for May, 1918, reports 78 cases with a history of one or more 
previous attacks in 57 cases or 73%. 

McWilliams in the Annals of Surgery, 1910, reporting upon 
the analysis of 1,411 operations upon the appendix at the 
Presbjrterian Hospital records 647 cases of acute appendicitis, 
34% of which had had one or more previous attacks. 

According to Lett, Surgeon to the London Hospital {Lancet^ 
January 31, 1914), "Appendicitis is essentially a disease where 
relapse is the rule and where freedom from recurrence is the 
exception." To quote him further, " Of 233 cases collected by 
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Karrenstem, 50.2% have further attacks, 60% in the first 
year, 20% in the second, and 20% subsequently. In 1,933 
cases Kummell found that 51.1% had had previous attacks." 

That the results following the opening of the appendix 
abscess, without removal of the appendix are not very satis- 
factory on account of recurrence of further inflammatory 
disease of the appendix is shown by the following brief refer- 
ences. The late Dr. Oliver C. Smith, of Hartford, Medical 
Record of October 8, 1910, in an article on the Residual 
Appendix, reported his own experience in a series of 1,000 
operations for appendicitis, with an extensive review of the 
literature at that time. The results may be briefly stated as 
follows: In appendicial abscess cases operated upon without 
removal of the appendix, there were subsequent inflanunatory 
conditions, either acute or chronic, in 17)^% of the cases 
reported by Dr. Smith, in 24% of the cases reported by Sir 
Frederick Treves; in about 40% of the cases reported by 
Clogg, of London. 

McWilliams, in the Annals of Surgery, 1910, without refer- 
ring to the frequency with which subsequent trouble appeared 
in abscess cases operated upon without removal of the appen- 
dix, reports a mortality experience with such cases of 23%. 

At the Annual Meeting of the Medical Society of the State 
of New York in March of this year Dr. McWilliams read a 
paper in which were recorded the end results in 200 operations 
for chronic appendicitis on ward patients in the Presbjrterian 
Hospital during the years 1916 and 1917. These cases were 
kept under observation by a very strict follow-up system, and 
it was learned that cures were effected in 151 or 75%; 22 or 
11% were improved, and in 13% there were failures. Dr. 
McWilliams calls attention to an observation made in a series 
of 58 cases in private practice, not operated upon by any one 
man, in which the results were by no means as satisfactory as 
in the ward cases, which was interpreted to mean that the 
ward cases were more carefully studied before operation for 
the purpose of detecting associated or concomitant conditions 
that might be causing the symptoms. 

xS 
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The discussion of this paper showed that others were of the 
belief that appendicitis was often di^^osed when other condi- 
tions were responsible for the symptoms. 

This review, incomplete as it is, of surgical reports, of end 
results in appendicitis cases, is perhaps enough to show, first 
of all, that the operative and early post-operative mortality is 
quite low, probably less than 3% as a rule. Secondly, that a 
fairly large number of cases, from 13% to 24%, may show 
unsatisfactory results following operation, and a certain num- 
ber of these appear to develop trouble in some other organ 
of the body. In these cases, having become thus separated 
from the appendicitis group, it is altogether likely that some 
extra mortality will be experienced, dependent upon the loca- 
tion of the trouble and if due to infection, dependent upon the 
virulence of the micro-organisms present. Therefore, it is 
clear that the importance of this disease is not to be measured 
in terms of the post-operative mortality. 

Our attention has been called to the close relationship of 
appendicitis to other diseases, not only within the abdomen, 
but in more remote parts of the body. 

If a particular strain of streptococci responsible for an 
inflammation in the appendix may, upon assuming a different 
degree of virulence, cause a cholecystitis or a duodenal ulcer, 
or an arthritis, or even an endocarditis — conditions not to be 
dealt with lightly from an insurance standpoint — ^it becomes 
evident that a true valuation of a case with a history of 
appendicitis, must take into account the likelihood of develop- 
ment of complications or sequelae such as those named. 

A logical inquiry is, how often or in what percentage of cases 
with a history of appendicitis, may conditions of such import- 
ance bfe expected to arise ? Our approach to the answer to this 
question unfortunately must be by the indirect route, owing to 
the absence of statistical information that can serve as a valu- 
able guide. 

Reference to the surgical reports, some of which I have quoted, 
gives the impression that such important complications are rela- 
tively infrequent, although numerous isolated cases are reported* 
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Reverting to the bacteriology of appendicitis, it appears that 
the infective organisms, usually streptococci, are of relatively 
low virulence, and only under favorable conditions do they 
show a tendency to tmdergo transmutation into strains of 
higher virulence, when they may attack other tissues and 
organs. 

It would seem that whatever answer is to bfe given to the 
practical question before us, our opinions must be based largely 
upon such considerations as those here mentioned, and it ap- 
pears quite within reason to believe that a history of appen- 
dicitis has an influence in producing a mortality above normal 
during the first year, and probably to a less extent during the 
second year following an attack. 

That this influence may last for much longer periods in some 
instances is tmdoubtedly true, as shown by the reports of cases 
in current literature, but in general, the practice now followed 
by some companies of discounting a history of appendicitis 
(single attack) more than two years prior to the date of appli- 
cation for insurance wotdd seem to bfe justified. 

A history of repeated attacks of appendicitis presents a 
problem of more gravity, not only on account of the greater 
diflficulties to be encountered at operation, but also there is the 
probability in a considerable number of instances of associated 
disturbance elsewhere than in the appendix, and some of these 
associated conditions may be of greater importance from our 
standpoint than appendicitis itself. 

That such cases shotdd be put upon a longer period of pro- 
bation than those with a history of a single attack, appears 
altogether rational in view of the incomplete diagnosis in some. 

In our consideration of cases that have been operated upon 
for appendicitis in the acute stage, it is apparent that inquiry 
should be made to learn whether or not the appendix ha^ been 
removed, for the assumption seems unwarranted that an 
appendix, with drainage of the abscess, will give rise to no 
further trouble. 

No one realizes more than I the shortcomings of a paper 
such as this one for consideration by this Association, but the 
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fragmentary bits of information that I have been able to gather 
from current writings and to assemble in this form, while not 
pointing out any strikingly new truths, may be of some service 
in furnishing reasons to justify our present practices. My 
earnest hope is that the discussion to follow will make up for 
some of its deficiencies. 

Dr. Gage — Mr. President and Gentlemen: This subject of 
appendicitis wa$ first brought before the attention of the 
Association in 1896 in a paper by Dr. Albert Wood, and in 
that paper he gave an interesting classification of the results of 
personal communications from various surgeons, stating their 
views as to the results of appendicitis. 

The conclusion drawn was that two years after an operation 
the risk was insurable at standard rates, if the applicant passed 
a satisfactory examination at that time; and that the cases 
which showed a history of continuous attacks of appendicitis 
were not insurable until after the elapse of about five years. 

Then, we began to look upon appendicitis with a little more 
leniency, a view that was confirmed by the results of the 
Medico-Actuarial Investigation which included only those 
cases showing a history of appendicitis which had not 
been operated upon, and which showed a very favorable 
mortality. 

Now Dr. Rowley takes us back by reviewing the cases that 
have been reported from the different clinics showing the tdti- 
mate results, or at least investigations covering several years 
after the operation; and this shows a considerable number of 
failures to relieve symptoms, and a considerable number of 
cases in which other complications have occurred that affect 
the insurability of the risk. 

In the first place, it seems to me we ought to recognize the 
fact that we have not what we ought to have, and that is, any 
definite statistical information with regard to the effect of the 
operation on longevity. It does not seem tmreasonable to 
believe that those statistics could be had by investigation in 
some of our large clinics. Absolutely the only real statistical 
information we have is from the Medico-Actuarial Investiga- 
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tion, and that includes only the non-operated cases and ishows 
a favorable mortality. 

In the second place, I think we have to be very careful about 
accepting theories as to the causation of appendicitis. The 
Rosenow theory is a very attractive one, and it has a good deal 
to commend it, and a good deal of corroborative evidence has 
been given in its support; but it has not been absolutely con- 
firmed in any other laboratory, and the Rosenow theory is 
looked upon as still under discussion and not settled. 

As a matter of fact, speaking of streptococcus as the usual 
cause, it may be true in many cases, but it is not in accordance 
with my own experience or my judgment, which is, that the 
prevailing cause, as found from cultures taken at operation, is 
usually the colon bacillus, though it is possible that the strep* 
tococci may have disappeared. 

But we still have the question of the eflEect of infection on 
the insurability of a risk. I do not know of any statistics we 
have that are absolutely reliable in regard to that. I think Dr. 
Dwight made some investigations of the result of severe infec- 
tions such as erysipelas and things of that kind, in his own 
Company's experience, which showed that it had a rather 
definite effect on the insurability of a risk, but there are no» 
other statistics. 

In the third place, I think we must be very careftd not to» 
accept everything that is labeled appendicitis. Th^e is no» 
question that the development of a safe operative technique 
has helped greatly to increase the number of cases of appendici- 
tis, and made many unnecessary operations. More than that^ 
it has lead to operations in cases where a definite diagnosis of 
appendicitis was not made, but where the chance was taken 
that that might be the cause of the symptoms, and the removal 
of the appendix was consequently undertaken. 

The result of that is, that many of these cases to which Dr. 
Rowley refers, which have developed complications after the 
operation, really had a condition existing prior to the operation 
independent of the appendix itself, and that applies, I think, to 
a large proportion of the cases of so-called chronic appendicitis. 
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He takes up in his paper the development of duodenal or 
gastric ulcer following appendicitis. My own theory is that 
the gastric or duodenal ulcer was probably there before, and 
the removal of the appendix did not affect it in any way what- 
ever. But I do not believe that has a very marked bearing 
upon our problem, because those are the cases in which the 
symptoms still continue, and if we get an honest statement 
from our applicant and a careful examination from our ex- 
aminer, it would bring out the fact that th»^ was still some 
impairment remaining. 

On the whole, it seems to me that we should go on hunting 
for further accurate statistics in regard to appendicitis; in the 
meanwhile accepting the general consensus of surgical opinion 
that acute appendicitis is generally recurrent, and usually 
requires operation sooner or later, and that therefore, an attack 
of acute appendicitis is an impairment whose importance is 
proportionate to the length of time which elapses since it 
occurred. With relation to the application for insurance, its 
importance diminishes as time elapses. 

After operation for acute cases, I believe a moderate time 
should elapse, and I do not think six months either too short 
or too long, to show the complications which would ordinarily 
develop following operation, provided the condition was ap- 
pendicitis, the operation was successful, and the patient passed 
a good examination. Cases of chronic appendicitis with or 
without operation I do not think we can accept as standard 
cases. 

Dr. Toulmin — I think that I have stated to the Association 
on other occasions that in our Dr. Hutchinson, Assistant Medi- 
cal Director, we have a surgeon who in Philadelphia we con- 
sider second to none, a man of very wide experience, unusually 
good common sense, and who has had twenty years of experi- 
ence in selecting lives for the Company. He draws a distinc- 
tion in the operative cases between those in which the wound 
was immediately closed, and those in which the wound is left 
open, drainage cases, and feels satisfied that it is safe to take 
the former two months after the operation, and postpones the 
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latter for a year after operation, his observation having satis- 
fied him that the danger of adhesions is far less in the former 
than in the latter. 

Dr. Weisse — Dr. Totilmin's custom coincides very closely 
with ours. We will take a man where an appendix has been 
removed, primary union, no drainage, within six months after 
recovery, but if there has been drainage, we hold him up for a 
year. 

Dr. Gage — I think it is plajdng safe, and I should draw a 
distinction between the two. I should hold a man out longer 
who had had a drainage and a long suppurating wound. That 
man has suffered infection. It is not only a question of drain- 
age and a question of adhesions, but also a question of the 
eflfect of the severity of his infection, the amount of constitu- 
tional effect of the acute inflammatory process. But in my 
own experience I should say that most cases, even of drainage, 
will develop any trouble inside of the year. 

Dr. Dwight — I can answer one question which Dr. Gage 
has proposed, and furnish him with a few statistics of very 
moderate value on account of their small number. He says 
there are no statistics on operative appendicitis. My pre- 
decessor, as you know, was a surgeon of great ability and 
experience and when I first came to the Company in an execu- 
tive capacity I was rather startled by the freedom with which 
he took cases of appendicitis after operation, just as soon 
as they were healed he was sure they were all right, and on 
account of my skepticism this was among the first classes we 
investigated. It was a comparatively small class, only a few 
hundred of them, but with an average mortality of 74% for our 
total business, our experience with operated cases of appendici- 
tis was less, and I believe that it was less than 50%. I know it 
left clearly on my mind the impression which I have gradually 
strengthened, that Dr. Homans was apt to be right on these 
subjects. 

We are now taking these cases very freely after operation. 
We agree with Dr. Hutchinson as to the probability of ad- 
hesions, and we delay the acceptance longer in those cases, 
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but we take dean cases very soon after operatioh and we take 
the others within six months, if there have been no symptoms. 

Dr. Weisse — Does not that depend upon the duration of the 
healing process? 

Dr. Dwight — ^Yes, on the duration of the healing process, 
and the duration of symptoms. On the question of mortality 
following infection by certain bacteria, streptococcus, and 
staphylococcus, we have a series of groups in which the appli- 
cant mentions in his personal history conditions which were in 
all probability due to staphylococcus or streptococcus infec- 
tion. These groups all show a high mortality in late life. This 
is a considerable number of small groups and to my mind give 
us more important information than one large heterogeneous 
group. We are satisfied at our office that the history of condi- 
tions due to staphylococcus or streptococcus infection, while 
not sufficient to cause a rating up or declination of the case* 
should be seriously considered in connection with any other 
impairment which is apt to cause an increased mortality in 
late life. 

DISCUSSION 

Dr. Beckett — Mr. President and Gentlemen: I left home 
before the galley proofs were sent out, and so I did not have 
an opportunity to read this paper until after I came to the city, 
and what I have to say will be largely from my own experience 
as I have not had time to look over the recent literature. 

It is a fact that we are still paying death losses from appendi- 
citis. There are certain stomach symptoms associated with 
appendidal inflammation. Almost any abdominal inflamma- 
tory condition may be ushered in by pain in the stomach, more 
or less severe, according to the severity of the infection, and it 
is frequently very difficult to say in the beginning whether the 
trouble is appendicitis, cholelithiasis, ulcer of the stomach, or 
duodenum. The s)anptoms usually become more definite 
within a very few hours and the pain will radiate to the appen- 
didal region with a marked tenderness at that point, if the 
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appendix be involved. I believe, in a majority of cases, where 
you find two or three of these diseases associated, that it is 
usually due to the same infection. A great many cases are 
treated for chronic stomach trouble or chronic gall bladder 
trouble that are in fact chronic appendicitis. Frequently cases 
with indefinite stomach s)anptoms, where the pain is confined 
largely to the region of the stomach, are treated for some 
stomach or gall bladder affection, when on dose examination 
you will find a tenderness in the appendidal region. These 
cases are usually entirely relieved by the removal of the 
appendix. It is not always easy to find out the cause of infec- 
tion of the appendix. Almost any infection along the intes- 
tinal tract may produce an infection of the appendix. I have 
operated during typhoid fever for acute appendidtis due to a 
typhoid infection. Chronic appendidtis as an active focus of 
infection should be considered. I believe there are many cases 
of heart lesion, or kidney lesion, resulting from chronic appen- 
didtis. 

I would like to speak particularly about one class of cases, 
and these are the drainage of appendidal abscesses without 
removal of the appendix. Most frequently the appendix will 
become obliterated, and will give no further trouble, but I have 
seen one case in particular where the abscess was drained three 
different times and then subsequently the appendix was re- 
moved, and these abscesses were drained nearly a year apart. 
Each time the surgeon supposed he had cured the appendidtis. 
I believe these cases should be postponed for at least one to 
two years. 

A crippled appendix is sure to give trouble some time in the 
future. There is a vast difference as to the risk between a 
drainage case and an acute case. If you get a case before much 
damage has been done, with no history of previous attacks, 
where the recovery is prompt and the union is primary, you 
can take such a case almost any time after they are thoroughly 
well from the operation. I believe it is good practice to post- 
pone any abdominal case for at least six months after the 
operation. The drainage cases, where there has been con- 
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siderable infection, or where there have been repeated attacks 
with adhesions, are always more hazardous than the acute 
cases. In operating later upon those cases that have had the 
appendix removed during an acute attack, you will frequently 
find no adhesions whatever, while in those chronic cases, where 
there have been adhesions prior to the operation, or those cases 
where there has been a great deal of inflanmiatory trouble at 
the time of the operation, you will find a great many adhesions 
following the operation. Those adhesions may cause strangu- 
lation of the bowel or other viscera. These troubles usually 
come on within the first year following the operation, but I 
have seen a number of cases go for four or five years after the 
operation before the strangulation took place. The mortality 
in cases of strangulation of the viscera is very high. K a sur- 
geon has a mortality of 20% he thinks he is fortimate, and I 
believe he is. I think there is a hazard in these cases that does 
not pertain to the acute cases, and it has been my practice to 
postpone drainage cases at least one year. I try to get a state- 
ment from the operating surgeon as to the pathology existing 
at the time of the operation, and this assists me, and I am sure 
it does others, in estimating the hazard. 

Post-operative hernia has a mortaliy so low that I think it 
does not need very much consideration — ^not much more than 
any other hernia. 

This is a very excellent paper that the Doctor has given us, 
and it is well to consider these cases, but I believe we should 
consider them largely upon their own merits. The mortfidity is 
not very high in appendicitis following operation, but those 
that have had appendicitis without operation I should post- 
pone for two or more years after an attack before accepting 
the risk. As I have stated, a crippled appendix is very sure to 
give trouble later on, and all such cases should be postponed 
until after the appendix has been removed. 

Dr. Snow — I take it that our attitude towards an applicant 
with a history of one or more attacks of appendicitis is largely 
dependent upon the prognosis of further attacks. To confirm 
an impression which I had gained, I have taken two hundred 
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claims in series, cause of death given as appendicitis, and forty 
<x>nsecutive claims occurring during the period represented by 
the first group; 33 deaths from intestinal obstruction (non- 
malignant), and 7 from peritonitis (non-tubercular), with the 
surprising result that in the 200 appendicitis cases, only one 
gave at examination a history of gastro-intestinal disturbance 
of any kind whatsoever, and that a vague history of dyspepsia 
some years before. 

Of the 7 peritonitis claims, only one gave a history of gastro- 
intestinal disturbance — ^that simply biliousness, the duration 
of this was eighteen years. 

Of the 33 intestinal obstruction cases, one gave a history of 
stomach trouble many years before, and on one there was 
recorded an impairment of the digestive organs one year 
previously. 

Not one of the other 237 had a recorded M. I. B. impair- 
ment, either previous to acceptance, or subsequently entered. 
I simply want to report the results of investigation of one 
phase of this subject made available by our records. The non- 
committal results shown in Class 39 in the M.-A. Mortality 
Investigation led me to believe that our own experience would 
be valueless, and therefore I approached the subject from 
another direction. 

240 DEATH CLAIMS (1920-1921) 

Appendicitis (200 (Xaims) 

Without Precious History 

Duration Number 

1-5 69 

6-10 57 

11-20 52 

Over 20 21 

Total 199 

WOh Previous History 

Duration Number History 

15 I Dyspepsia 

' Total I 
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Peritonitis (7 Claims) 
WUkoiU Previous History 





Duraticm 


Number 




1"^ 
6-10 


2 
2 




11-20 
Over 20 


2 





Total 


6 
With Previous History 


Duration 




Number History 


18 




I Biliousness 


Total 




I 




Intestinal Obstruction (33 Claims) 




WUhout Previous History 




Duration 


Number 




I- 5 
6-10 


4 
10 




11-20 
Over 20 


1 


Duration 


Total 


31 
With Previous History 
Number HisUMry 


3 
17 




I (Stomach trouble and 
DyspepeaA (tape- 
worm) 

I 500a 'o6* 


Total 




2 


Age 




Duration 


Youngest 
Oldest 


11 


Shortest 2 mo. 14 days 
Longest 57 yrs. 11 mo. 



A series of 100 claims, catise of death being gastric and duo- 
denal tilcer, show an entirely different picture. In 85 of these 
cases, there was no gastro-intestinal history nor ajay recorded 
M. I. B. impairment, either previous to acceptance or subse- 

* M. I. B. Impairments. 
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quently entered. Of the 15, 2 gave a history of an appendec- 
tomy, 5 indigestion or d3rspepsia, 2 liver trouble or occasional 
bilious attacks, and 6 cases were subsequently impaired; 3 for 
510 (ulcer of stomach), i for biliary colic, i for appendicitis 
without removal, and i for dyspepsia and gastric catarrh. 

100 DEATH CLAIMS (1920-1914) 

Duodenal and Gastric Ulcer 

Wiihoul Preoious History 

Duration Ntunber 





6-10 


• 


18 
16 




11-20 
Over 20 




30 
21 




Tota] 


I 


85 






With Preoious History 


Duration 




Number 


History 


I- 5 




I 


Appendectomy 1913 


6-10 




5 


Appendectomy 1005 
Ulcer of stomach* 
Liver trouble 
Indigestion (2) 


11-20 




4 


Indigestion (2) 
Dyspepsia 

DyM>epsiaand Gas- 
tric <::atArrh* 


Over 20 




5 


Appendicitis without 

Ulcer of stomach {2) • 
Biliary Colic* 
Occa^onal Bilious Attacks 



Total 15 

One hundred consecutive claims, cause of death cholecystitis 
and cholelithiasis, gave the following results. In 80 of these 
cases, there was no prior history of gastro-intestinal disttu'b- 
ance, nor any M. I. B. impairment, either antedating issuance 
or sub sequently received. Analysis of the other 20 cases shows 
that 5 had a history of renal colic; 2 gave a history of gall stones 
in the remote past; 2 had a history of indigestion; i slight 

* M. I. B. Impairments. 
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kidney trouble some years before ; i liver trouble 2 years before - 
I a history of appendectomy; i peritonitis 15 years previous;: 
I occasional bilious headaches, and 6 cases were subsequently^ 
impaired — 3 for 502 (biliary colic) and 3 for appendicitis with- 
out removal (possibility of error on wrong diagnosis). 

100 DEATH CLAIMS (1920-1913) 

CHOLBCYsrrns and Chch^ltihiasis 

WithoiU Previous History 

Duraticm Number 

16 
19 



I- 5 

6-10 

11-20 

Over 20 



Total 



30 
80 



Duration 
I- 5 



6-10 



11-20 



Over 20 



Total 
* M. I. B. impairments. 



20 



G^^ 



With Previous History 

Number History 

Possible Renal Colic 
\yTS. before 

Stones 12 yrs^ 
before 

Appendicitis without 
removal (2)* 

Operation for gall 
stones 

Liver trouble Qast 
attack 2 3rrs. bcJore) 

Renal Calculi 1895 
Indigestion (2) 
Slight kidney trouble 

(4 yrs. before) 
Reasi Colic 
Biliary Colic* 
Appendectomy 
Appendicitis without 

removal* 

Biliary Colic (2)* 
Occasional Biliotis 

Headaches 
Renal Colic 
Renal Calculus 

passed 5 yrs. before. 
Peritonitis 15 yrs. before 
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In two groups, Duodenal and Gastric Ulcer, and Cholecystitis and 
Cholelithiasis: 

Age Duration 

Youngest 24 Shortest i mo., 16 days 

Oldest 86 Longest 54 years. 

To return to the appendix cases; that is, those which became 
claims on this account, our experience would have no value if 
our selection on appendix cases had been particularly close. 
As a matter of fact, it has not. I think we have always ac- 
cepted cases where there was a history of a single attack two 
years or more previous to examination and, in recent years, 
one year has been our requirement. 

As to a history of more than one attack, there has been more 
or less change but, in a general way, our selection on these 
cases has never been especially close. Hence there are on our 
books many cases with appendicitis histories and it is of in- 
terest to know that not one of these has become a death claim 
from that cause within the last six years. 

Our action on recent cases, single attack, is based more, 
perhaps, on the general picture than on the special one. Where 
there is a recent history, we endeavor to determine, through 
the examiner, the applicant's attitude toward operation; that 
is, whether or not operation was advised at the time of his 
attack; whether or not it was refused; and the probable atti- 
tude toward operation, if advised by the attending physician, 
in case of a subsequent attack. Our examiners usually cover 
this point at the first interview, though in many instances this 
information has to be obtained subsequently. Then, too, our 
attitude is based upon the accessibility of good surgery. This, 
of course, is more or less of a guess but it has bearing. 

Those of you who recall the observations and deductions, or 
who reviewed the paper presented to the Association by Dr. 
Albert Wood in 1896, will be surprised to note how closely it 
conforms to the opinion and practice of to-day. 

Dr. Rowley — Mr. President and Gentlemen: There is very 
little to say in closing the discussion of this paper. 



Digitized by 



Google 



288 Thirty-First Annual Meeting 

The type of cases that we most need to consider, I think, are 
the cases without history of operation. They are the most 
important. Dr. Gage and others have well spoken of those. 
In the cases that have one or more attacks of intra-abdominal 
trouble that is called appendicitis, so often the trouble is some- 
where else than in the appendix, and I think the importance of 
those cases from our standpoint lies in tliat fact — that there is 
often some other pathology more important than disease of 
the appendix itself. 

Dr. Gage has put the brakes on a little bit with regard to 
accepting the theory of infections as the cause of appendicitis. 
It is a very nice theory, and I wish we might embrace it with 
open arms, for it makes some things more clear than otherwise 
would be. I do not think we can change the practises followed 
by the Companies of postponing these cases. I think the prac- 
tises established years ago and adhered to in general by all the 
Companies are safe and sane, and while we all have had the 
feeling and the knowledge from observation that cases with a 
history of appendicitis are apt to give an unfavorable experi- 
ence away and above the operative mortality itself, the reasons 
for that have not been at all clear, and if we could embrace the 
infection theory and assume that the infection has localized 
itself somewhere else and is likely to crop out in some other 
disease, that would explain away some of the clouds of doubt 
that we have had. 

The paper has accomplished one thing that I hoped it would 
accomplish, and that is, that it brought out discussions more 
valuable than my original contribution, and I am partictdarly 
indebted to those who have added to it. 

Dr. Weisse — I think we should thank Dr. Rowley. 
He was extremely timoroiis about taking the paper 
during the winter, when I was communicating with 
him, but I think he has given us a paper that is a 
very scholarly one, and of distinct advantage to the 
Association. I was very much interested in his 
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striking the same question of focal infection with 
reference to the appendix without any previous col- 
laboration with Dr. Bradshaw. 

Before taking up the two papers on laboratory work 
and urinalysis, Dr. Exton will present an invention 
of his. 

Dr. Exton — ^The apparatus for obtaining the specific gravity 
of minute quantities of turine, even a small drop, is called an 
** Immiscibles Balance." The principle of immiscibles is not 
new but its application has hitherto not been practical. If one 
takes a light liquid like oil which does not mix with water, and 
a similar heavy liquid like chloroform, their proportions in a 
mixture may be handily changed so as to control at will the 
specific gravity of the mixture. In such mixtures a drop of 
urine is distinctly visible having the appearance of the bubble 
in a carpenter's level. 

Our balance consists of an ordinary cylinder or jar, such as is 
used with urinometers and this also serves as a mixing chamber. 
The lighter liquid is conveniently brought through the bottom 
of it under pressure and the heavy liquid is dropped in from the 
top. If a drop of urine be introduced into such a mixture it will 
fall to the bottom if it is heavier than the mixture, or it will 
rise towards the surface if it is lighter than the mixture. When 
it establishes itself in equilibrium at the middle of the mixture 
its specific gravity must be identical with that of the mixttue, 
and this is then ascertained with a hydrometer in the usual way. 
The estimation can be made in a minute or two and is perfectly 
accurate. The liquids may be used over and over again by 
pipetting out the drops of urine or by filtering tlirough chamois, 
and the stopcock which serves as the floor of the mixing cham- 
ber is so devised as to permit the separate discharge of the 
contents of the funnel and mixing chamber, as well as to bring 
the contents of the funnel into the mixing chamber. 

We have found that a mixture of spirits of petroleum (sp. 
gr. 0.77) and carbon tetrachloride (sp. gr. 1.600) is quick and 

19 
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accurate for urine work. The specific gravity of a drop of 
almost any fluid, and of many solids, may be handily had with 
the apparatus, and we are at present experimenting with a 
view to quantitating albumin, etc., by the difference in density 
of specimens before and after extraction of the albtunin with 
the promise of developing a very rapid method. The hydro- 
meters we use with the Inunisdbles Balance are specially 
designed for quick and accurate work. 

By making the greatest circumference of the bobbin a mere 
hair line and by a balanced pivot, remarkable freedom from 
tendency to hang to the jar is attained as well as a minimum of 
bobbing up and down so that they settle very quickly. The 
scale is blocked instead of lined, which improves visibility as 
well as accuracy, even permitting readings of one-half points 
in the fourth decimal place. 

The method involves some fine points of ph3rsics which I 
have not yet been able to fathom, although we have been 
working with it for three years, but the Inunisdbles Balance 
gives quick results of established accuracy. 

Dr. Weisse — Dr. Exton's paper is of great interest 
from the laboratory standpoint, and I hope that most 
of the members have seen his apparatiis which has 
been on exhibition during the last two days. 

EUSCOPY 

Dr. Exton — In 1916 the strain and fatigue associated with 
the constant use of such optical instruments as the microscope 
were vividly brought to my attention and observations were 
instituted with the hope of ascertaining the chirf cause or 
causes of the trotibles which our microscopists were experienc- 
ing. A number of influences were found to be operative and 
these were not only those associated with ocular physiology, 
but also some which have to do with the posture of the body 
and head, and experiments were undertaken for the purpose of 
relieving them if it were possible. 
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All of these f eattires will be discussed more extensively in 
another communication, but the experimental demonstration 
you have seen will convey the grateful sensation of reli^ and 
freedom from strain which is afforded by natural binocular 
single vision by protected reflected light yielding enlarged 
images and the comfort resulting from a natural position of the 
body and head. For this the term euscopy is proposed, and as 
you see, the euscope consists of a conveniently mounted f tmnel- 
shaped viewing chamber on the floor of which, near the smaller 
or ocular end, is placed an aperture for receiving the eye-piece 
of the microscope or other optical instrument. By means of a 
total reflecting prism or a mirror mounted above this aperture 
the rays of light which are concentrated into a sharp pencil by 
the optical construction of the microscope are bent at a right 
angle and reflected on a screen, thereby avoiding the direct 
impact of pointed light on the delicate nervous structure of the 
retina. 

In addition to its strain-saving features the construction of 
the euscope permits other convenient advantages. For teach* 
ing or demonstrating either in a light or dark room several 
different arrangements are available. Photographing on 
plates or making direct prints on bromide paper may be very 
handily and quickly done. By the use of stereoscopic or nwig- 
nifying lenses or telescopic magnifiers higher magnifications 
than those which are possible with the unaided microscope 
may be had and the images seen in three dimensions if such is 
desired. Color screens or lenses may also be used in conjunc- 
tion with the reflecting medium, and the method will be found 
especially gratrful by those who wear eye-glasses. 

All of the advantages and conveniences which have been 
enumerated may be had with any make of microscope and with 
one's accustomed manipulative technique, the euscope occa- 
sioning no other change than the use of an appropriate source 
of illumination. 

A finished and simplified model of the euscope is now in 
preparation by the Bausch and Lomb Optical Company of 
Rochester, N. Y. 
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SOME INCIDENTALS OF URINALYSIS 

By William G. Exton, M.D. 

Assistant Medical Director in charge of the Laboratory of the 
Prudential Insurance Company, Newark, N, /. 

Although technical preferences and some diflferences of 
practise exist among us, the guiding principles of the routine 
urinalysis are now uniformly recognized, and, in conjunction 
with other available information, serve to distinguish accept- 
able risks from those which are not acceptable. Between these 
two classes fall the doubtful and the border-line cases, which 
properly to rate and dispose of put the medical director on his 
scientific mettle. 

Of these, some are obscured by incidentals of personal 
or insurance history, and some by the other features of the 
medical report, but many are colored with doubt by a chance 
specimen of urine, which may happen to reflect a transitory, 
accidental or insignificant condition. 

Some of the albumins and sugars and many of the abnor- 
mally high and abnormally low gravities which are encountered 
exemplify this, and when any of these are associated with other 
doubtful features the cases are apt to take on an unfavorable 
aspect, although many of them are perfectly good risks and 
would be promptly appreciated as such if we had at our dis- 
posal all of the advantages which are available to the practi- 
tioner. 

Our work must be done by simple and rapid methods, with 
minimum amounts of urine, with the utmost economy of time 
and correspondence and with the least possible inconvenience 
to examiner and to applicant. With these limitations, tests 
of the authentic luine, or data easily had from examiners, are 
extremely valuable, if of decisive character. 

Therefore it happens that in order to clarify obscurities and 
resolve doubts the occasional employment of certain tests and 
criteria which do not afford the clinician the specific differential 
diagnostic information he wants may nevertheless fully answer 
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our reqttirements. Thtis, reactions like the diazo and others 
when positive denote the presence of definite disease, and some 
of the chromogens, like urorosein and nephrorosein, are never 
present in normal urine, but do occur in the urines of persons 
with tuberculosis, nephritis, and digestive diseases. 

On the other hand, the practitioner, as a matter of course, 
makes use of some tests which are of the greatest practical 
value and which would greatly assist us too, if it were only 
possible for us to employ them. 

Of these, perhaps, the classical example is the twenty-four- 
hour specimen, which not only tells the story of the metabolism 
of the individual, but also gives evidence of disease in other 
organs as well as those of the urinary system. Although we 
cannot have a twenty-four-hour specimen, we can, and usually 
do, get, before acting on the case, a specimen indicative of the 
power of the applicant's kidneys satisfactorily to concentrate 
urine. Such a specimen is of normal gravity, and the gravity 
of normal urine bemg, for practical purposes, made up of its 
salt, and its urea content, the presence of both of these sub- 
stances in normal proportions is an indicator of physiological 
metabolism in so far as the constituents of normal urine are 
concerned. 

There is no question but that the nitrogen partition and 
other determinations of a twenty-four-hour specimen afford a 
better index, when the exact ingestion is known, but what may 
be called the spedfic-gravity-salt-urea ratio will be found a 
satisfactory substitute for life-insurance purposes. 

Physiological urine averages 40 p.m. solids, the salt amount- 
ing to about 10 and the urea to about 20 p.m. The specific 
gravity of salt is 2.15, and of urea 1.32. On an ordinary diet 
almost 90% of the total nitrogen is excreted in terms of urea, 
and on any but a salt-free diet there is a surplus of salt for 
the purpose of the ratio. Therefore, all urines having specific 
gravity of 1015 or higher should show a compact white ball 
when a drop or two of silver nitrate are added to the overlying 
urine of the Heller's test or to urine strongly acidulated with 
nitric add. Any tendency to spreading or clouding denotes 
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an abnormally low chloride excretion. Even urines of loio 
specific gravity should show something of a rotundity, or at 
most only a very slight spreading of the silver if the chloride 
excretion be normal. Lowered salt excretion is evidence of 
chloride retention or salt-free diet. 

By the simple h3rpobromite method urine of 1020 specific 
gravity shotdd show a urea content close to 0.015, ot 1015 
specific gravity not less than o.oi, of 1012 specific gravity not 
less than 0.006, and the color of the urine is at times suggestive, 
becatise the normal yellow coloring urochrome is derived from 
the food proteins, and pale or water-white specimens of satis- 
factory gravity are usually the result of low-protein or protein- 
free diet. 

With these considerations any deviation of the spedfic- 
gravity-salt-urea ratio may be regarded as indicative of a 
departure from the normal metabolism or diet. 

Salt determinations of this kind are so simply and rapidly 
done that they are made as a matter of routine in our work, 
but the urea is quantitated only when it is thought to be of 
particular interest. 

Very numerous observations show that when either salt 
or urea fail or when between them they do not account for 
the specific gravity, some abnormal constituent is almost 
always present to make up the difference. Sugar urines, es- 
pecially those containing the non-reducing sucrose, illustrate 
this well, but it is in the doubtful albuminurias that the ratio 
will be seen to be of the greatest service. 

The body tissues and fluids require about 0.5% of salt for 
osmotic equilibrium, and considerable variation in the weight 
of normal individuals often occurs as a result of water reten- 
tion brought about by the salt content of the tissues. The 
urinary salt is regularly reduced in diarrhoea, but runs con- 
tinuously high in diabetes insipidus, because the kidneys, not 
secreting urine of normal concentration, demand an abnormal 
supply of water in order to relieve the body of salt, thereby 
concentrating the blood plasma, which concentration in turn 
excites thirst. Edema is at least in part, and probably to a 
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great extent, a consequence of the efforts of the body to dUute 
salt, and the present great interest in the plasma chlorides and 
chloride excretion in general is worth while noting, because 
of the decided tendency manifested nowadays by practitioners 
to extend the use of salt-free diets. 

When sending for a second specimen of urine, it will be 
found an advantage to learn the time of day it was voided and 
the nature of the food eaten at the preceding meal or two. 
This information, together with the specific-gravity-salt-urea 
ratio, will be found a surprisingly adequate substitute for the 
twenty-four-hour specimen we cannot have. 

Azoturia is uncovered by the urea estimation, and an excess 
of chlorides is of no great importance to us, because we do not 
have to deal with pneumonia crises and sudden reabsorptions. 

It may also be pointed out that the use of this ratio is in 
entire accord with the accepted teaching of Mosenthal that 

**The Klidney expresses its diminished power to functionate 
by fixation of its power of concentration. The normal kidney 
yields a urine of medium, low, or high specific gravity accord- 
ing to the proportion of fluids and solids that must be excreted 
in order to maintain the composition of the body fluids at a 
constant level. The diseased kidney, on the other hand, 
loses this flexibility, and the power to answer the demand for a 
more concentrated or a more dilute urine no longer exists." 

Following these lines of thought it is advisable in doubtful 
cases of albtunintiria necessitating several specimens to have 
them voided at different times of the day. 

Then, wide ranges of specific gravity have something of a 
favorable meaning, while a tendency to fixation of the specific 
gravity, with a range of but a few points, especially if on the 
lower side of 1020, is at times also suggestive. 

Appreciation of the value of all of these and other consider- 
ations enhances the necessity and importance of precise specific 
gravity readings. Consequently, a method was sought which 
would enable us to get good specific-gravity determinations of 
the many specimens which sufficed for the other tests, but were 
insufficient in amount to float reliable urinometers. Every 
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available t3rpe of instrument and apparatus was tried, but none 
of them proved simple and accurate enough in the hands of the 
ordinary laboratory help to give results which checked up 
uniformly. 

A description of the specific-gravity Immiscible Balance 
which has been worked out, with some historical, theoretical 
and technical considerations and an outline of the experimental 
work, is available in the Transactions of the American Uro- 
logical Association for 1920, and additional details will be 
published later in connection with the specific gravity of the 
blood, etc. 

For the present it will then suflSce to show you the apparatus 
and the method and draw your attention to the design of the 
urinometers, which will be found unusually free from the 
tendency to hang to the sides of the jar and very stable and 
well-balanced. These features, with the new type of scale, 
permit exceedingly quick and precise readings. 

The advances which have been made in modem blood 
chemistry are worthy of attention, because further develop- 
ments will undoubtedly lead to greatly simplified technique, 
requiring but minimum amounts of blood. In fact, by several 
methods the blood sugar may now be estimated with three or 
four drops of blood, but such methods are of course imprac- 
ticable for insurance purposes. Creatinine has little interest 
for us, because when high, death is ateady near. Cholesterol 
results are still somewhat obscure. The nitrogen partition will 
probably always be too intricate, but it is not at all unlikely 
that a drop or two of blood will eventually yield determinations 
of the blood uric add, and this would afford us practically a 
certain means of gauging the significance of albuminuria, 
because a rise in the blood uric add is the very first tangible 
evidence of kidney strain or insuflSdency, and it is not a test 
of extreme delicacy, because the kidneys have a functional 
capadty in excess of ordinary demands, and some degree of 
nephritis exists before the blood will show evidence of retention. 
With a single drop the specific gravity of the blood may 
now be determined with the Immisdble Balance and studies are 
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under way which promise results of practical importance. 
Thus, it is a well-established fact that in the absence of certain 
diseases the specific gravity of the blood is a definite index of its 
hemoglobin content. But when the cellular elements are in- 
creased, as in leukemia or the polyc3rthemia of circulatory 
troubles, or when the normal constituents run high, as in dia- 
betes, or when there is retention, as in nephritis, the specific 
gravity of the blood runs higher than the hemoglobin, and, 
proportionately to its extent, such a disproportion has clinical 
significance. 

Observations show that the upper normal limit for blood is 
something like 1065, beyond which a pathological condition is 
indicated. 

The two rival hypotheses which have been trying for years 
satisfactorily to explain the mechanism of the renal function 
have given place to a more modem theory, which accepts 
Ludwig's general scheme of filtration and reabsorption, but 
supplements it and fills in its gaps. This can hardly be pre- 
sented without considering the mass of experimental data, so 
that only a rudimentary outline of its practical relevancy to 
albuminuria may be attempted. 





Blood Plasma 


Urine 


Blood— Urine Change 


Urea 
Uric add 
Chlorine 


0.033 
0.002 
0.410 


2.00 
0.05 
0.60 


60. 
22.7 
1.5 



A comparison of the normal averages per 100 c.c. of protein- 
free blood plasma with those per 100 c.c. of normal urine for 
urea, turic add, and chlorine, according to Mosenthal's figures, 
will serve to show the very different proportions with which 
these substances occur in the blood and in the urine, and with 
a consideration of their differences, indicated in the third 
coltmin of the above table, make it clear that urine is not mere 
protdn-free blood plasma, but that considerable changes in 
concentration are worked by the kidneys, which involve the 
expenditure of a great deal of energy. If it be also recalled 
that the uriniferous tubules are prolongations of Bowman's 
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(epithelial) capsule, which is in part invaginated by the 
convoluted capillary tufts from the renal artery, called glomer- 
uli, it is easily understood how the proof is practically complete 
that the capsule and in part the glomerulus act as filters and 
that their filtrate is free of the colloid substances (albumin, 
globulin) which are normally present in the plasma. There- 
fore, the blood leaving the glomerulus is a concentrated 
solution of colloids, and mtist get from the filtrate sufficient 
of its salts and water to make it an optimum fluid for the body 
cells. The materials which the body does not need are called 
non-threshold and are excreted in the luine, and they continue 
to be excreted as long as they are concentrated above a certain 
level in the blood. The substances which the body uses are 
termed threshold and are reabsorbed by the epithelium of the 
uriniferous tubules, with the water and salts necessary to 
restore the plasma to its optimtun concentration. The secre- 
tion of urine continues only so long as the colloids of the plasma 
remain below a certain level of concentration, because when 
the indiffusible colloids cause a rise in the osmotic pressure, the 
capillary presstu^ is unable to oppose it. Therefore, practi- 
cally all of the urea in the blood, being non-threshold, is 
excreted, but none of the threshold glucose if its concentration 
remains below a certain fixed level (when above this level, glu- 
cose becomes to that extent non-threshold). Thus it is seen 
that under ordinary circtunstances the blood albumins do not 
get to the kidney tubules at all. When they do, as in acute 
nephritis or failure of the circulation, the plasma colloids 
(blood albumins) filter through the capsule only because its 
permeability is changed as a result of asphyxiation or inflam- 
mation, i.e., the reduced amounts of urine in such conditions. 

It seems unlikely that a purely glomerular or a purely tubu- 
lar type of nephritis ever occiu^, although the low specific 
gravities of the chronic nephritic suggest impairment of the 
reabsorbing mechanism, while the failure to excrete dyes, like 
phenolsulphonophthalein, suggests disturbance of the filtering 
apparatus. This altered conception explains why the filtration 
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of the protein-free blood fltiid through the capstile depends 
upon blood pressure, osmosis, the condition of the filter and 
the composition of the blood fluid. It is of practical interest, 
because it clarifies the confusion occasioned by the long and 
complex nomenclature of albuminuria as found in the books, 
and makes it clear that almost any circumstance which affects 
blood pressure, osmosis, nervous innervation, hormones, colloi- 
<ial diffusion or cellular function may provoke albumintuia. 

It likewise suggests the futility of clinging to the older 
terminology found in the textbooks, such as accidental, 
ph3rsiological, etc., and speaks for a simpler classification, 
such as the one which has been proposed by Bruce which di- 
vides albuminurias into pre-renal, renal, and post-renal. 

The pre-renal includes albuminurias due to chilling, posture, 
heart cMsease, and other causes. This class might, with advan- 
tage, admit of subclassification. The renal class is limited to 
albuminurias referable to kidney disease, and the post-renal 
comprises the albuminurias derived from the urinary tract 
below the kidney. 

It seems certain that a better knowledge of the nature of 
colloids and globulins will eventually put us in the possession 
of simple differential tests that will enable unerring distinction 
to be made between some of the non-significant and the 
significant albumintirias, and it is pleasant to note that Jane- 
way drew attention to the fact that so-called orthostatic 
albuminurias frequently show a precipitation by acetic add in 
the cold (Ott's) test whereas true nephritics show albumin 
which responds only to the specific albumin tests. 

The tendency to rely on the intennittence of an albuminuria 
as evidence of non-significance is certainly not free from danger, 
because well-advanced nephritics frequently void albumin-free 
urine, and this is the more likely to occur when the gravity 
of the urine tends to run low. 

Thus it is a not uncommon observation for some of the 
definite nephritics who avail themselves of The Prudential 
Policyholders' Laboratory service to show albumin when the 
urine has a specific gravity of 1020 or more and to send in 
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specimens of 1013 to 1016 specific gravity which axe practically 
free from albumin. 

When urines contain albumin and pus, if no blood be pres- 
ent, the amount of albumin will afford a definite due to the 
origin of the pus. As a practical matter, we are not likely to 
look favorably on cases showing large amounts of blood or 
pus, and the albimiin-and-pus specimens should never show 
more than a fairly definite cloud by the heat test. Less than 
that is a safe indication that the albumin and pus are not at all 
derived from the kidney, although the microscopical pus runs 
as high as thirty cells to the one-sixth field. In making this 
distinction, it should be noted that it is our habit to do the 
albtunin tests with the clear urine above the sediment in the 
centrifuge tube and the comparative rarity of primary, un- 
complicated cystitis is always worth bearing in mind. 

Some intermittent albumintirias result from unilateral 
kidney disease, and of these the cases of intennittent hydrone- 
phrosis are quite characteristic, the urine from the sound 
kidney being well-concentrated and negative, while the speci- 
mens coming from both kidneys tend to run lower in gravity 
and show albumin and often small amounts of pus. 

Doubtful albuminuric urines which show a tendency to 
deep yellow, reddish or brown coloration should always be 
tested for bile pigments, and Hammarsten's reaction will be 
found of distinct advantage, because it frequently shows the 
presence of bile pigments when other tests turn out negatively. 
It is certainly affected to a lesser extent than the other tests 
by indoxyl, conjugates, extractives, etc. 

In this connection it is worth recalling that the presence 
of bile pigments in the urine is often an indication of other 
disturbances of the liver ftmction than biliary obstruction and 
it may be observed that they are excreted quite regularly, but 
perhaps in small quantities, in cases involving blood destruction 
(internal hemorrhage, etc.). marked intestinal putrefaction, 
chronic lead and other poisoning, chronic passive congestion, 
especially, and parenchymatous disease of the liver (cirrhosis, 
etc.). 
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Their appearance in the urine, when associated with obscure 
or doubtful features, may therefore be regarded as pathogno- 
monic of impairment, and the close relationship with hemo- 
globinuria is likewise of interest, because an occasional one of 
the simple and slight albuminurias is tmdoubtedly due to the 
presence of hemoglobin resulting from minor hemolyses. 
Such urines do not always attract the attention of the ex- 
aminer because, unlike hematurias, they are often clear when 
fresh. 

Although rarely, lymph may enter the urine as a conse- 
quence of tmimportant conditions and give rise to marked 
albumin reactions. Lymphuria may be suspected particularly 
in individuals with enteroptosis, or movable kidney, and the 
appearance of drops of fat on the surface of the urine or the 
presence of lymphocytes ftuiiishes a means of identification. 
These instances have nothing whatever to do with chylous 
specimens and are probably more frequent than is conunonly 
believed, and may account for some of the postural cases. 

The lack of a simple and rapid method for quantitating 
albumin has handicapped insurance urinalysis as well as clini- 
cal. Thus, the literature gives several figures for the upper 
limit of so-called physiological albuminuria, and of these that 
of Senator is the more generally accepted, which holds that 
more than 0.5 grams of albumin per liter of urine is not physio- 
logical. The very minute amotmts of albumin which are pres- 
ent in normal urine are not all likely to perplex any one, and in 
connection with albuminuria an exception should be taken to 
the use of the word physiological, because there is probably no 
such thing as a physiological albuminuria. 

The fact that autopsy material shows so many practically 
normal kidneys in individuals of middle age or older, while 
perfectly normal kidneys are of extreme rarity, is suggestive 
on this point. 

Thus, an albuminuria restating from the chilling and jolting 
of a long automobile ride and that found in some adolescents 
as a result of masturbation are not pathological in the sense 
that they denote disease and they are certainly not physiologi- 
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cal in the sense that all normal individuals develop albuminuria 
as a consequence of such causes. 

The exceedingly numerous and varied circumstances which» 
it is known, may give rise to the so-called physiological al- 
buminurias are in the last analysis circulatory, digestive, or 
nervous strains, or combinations of these, and might more 
truthfully and suggestively be termed "strain" albuminurias 
and be given a place among the pre-renal albuminurias in the 
previously mentioned classification. 

An investigation of the available means f or quantitating 
albtmiin discloses that none of them is reliable or simple 
enough for any but exceptional use. 

The nephelometric method of Polin appears to be the most 
practicable, and some experiments were undertaken with a 
view to simplifying it. These developed the fact that reason- 
ably accurate quantitations are possible by making a beat test 
in the usual way and inspecting a fixed and standardized objects 
such as a cluster of black dots on a white background, through a 
colunm of the cloudy urine; the height of the column through 
which the object remains visible determining the amount of 
albtunin. Such a method is simple and rapid, but the colors of 
the urine furnish an interfering element, which, however, may 
be without a practical effect on the results. 

Our plans to construct such a simple albtuninometer were 
desisted from, at any rate for the time being, when it was 
realized that a more accurate and just as simple method could 
probably be worked out with the specific-gravity Immiscible 
Balance. 

If one makes the heat test in the usual way and takes the 
specific-gravity with a specific-gravity balance, or hydrometer^ 
scaled in tenths, before and after removing the coagulated 
albumin and multiplies the difference in specific-gravity by 
Zuhor's factor of 400, a result is attained in terms of number 
of grams of albumin to the liter of urine. It has been impos- 
sible to complete all of the necessary experimentation in time 
for this meeting, and a later commimication will deal more 
extensively with these methods. 
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Persistently high blood pressure, when associated with 
albuminuria, is of course indicative of actual impairment, but 
when neither the blood pressure nor the albuminuria is per- 
sistent, efforts to determine whether the blood pressure be due 
to spasm or fibrosis are likely to shed light on the significance of 
the albuminuria, and this applies with especial force to the cases 
in which blood presstire and albuminuria records are combined. 

Slight and recent colds or sore throats, and especially 
pharyngitis when so mild as to cause no symptoms, at times 
accotmt for albuminurias which may persist for weeks, while 
those due to too much golf or dancing, or other forms of over- 
exertion, as well as those dependent on dietary excesses, usually 
disappear in a few days or even hours. Albuminuria, with or 
without casts, is a frequent result of focal infection. This type 
usually disappears promptly when such infection is cured. 
Inspection of the teeth and tonsils seems indicated and the 
propriety of advising such applicants and postponing action 
imtil they have had the benefit of appropriate treatment is 
worthy of careftd consideration from several angles. 

When associated with cardiac or circulatory conditions, 
the nature of the albuminuria is usually disclosed by a fimc- 
tional test like the one discussed in connection with acidosis. 

Maclean and Wesselow lately direct attention again to the 
facts that albtuninuria is now always indicative of renal disease 
and that it is much more common than is generally believed. 

They employ the inability of the diseased kidney to excrete 
urea at a high concentration as a test of kidney eflSciency by 
quantitating the urinary urea an hour or two after the ingestion 
of 15 grams of it. 

An interesting recent report in the Dental Cosmos by Ferris, 
of the examination of the saliva of one thousand individuals 
is suggestive, because the findings of urea and aceto-acetic 
add in some of them led to the discovery that they were 
definitely diseased. The possibilities of the saliva as an 
indicator of disease seem worth while investigating, because 
the technique need be purely qualitative and of extreme 
simplicity. 
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Not only for its very important aid in solving the meaning 
of many albuminurias, but also because of the other valtiable 
knowledge which it affords, the microscopical examination of 
the urinary sediment has come to be indispensable, and it is a 
very regrettable probability that under the stress of routine 
work the tedious searching for casts develops a tendency to 
ignore some of the finer distinctions, which )rield valtiable and 
specific diagnostic information. 

Thus, the epithelium of the prostatic ducts is larger and 
cuboidal, while that from the seminal vesicles is smaller and 
columnar, and usually shows pigmentary granules, which the 
prostatic epithelium never does. The cells from the renal 
pelvis and ureter are sometimes caudate and distinct from 
these, and the epithelium from the uriniferous tubules is 
always smaller and partly flat to cuboidal and columnar. 

These latter cells may be studied on casts, and if present in 
numbers or groups, are pathognomonic of a desquamative 
renal process, even if no casts at all be present. The relation- 
ship of the various types of epithelium to transitional and 
atypical forms, and especially to connective-tissue elements 
and the leucocjrtes or red cells, often gives very definite in- 
formation. Undoubtedly, a good microscopical examination 
tmder the routine conditions of insurance work is difficult to 
have, although the search for casts is usually so well made that 
the significance of certain types of cylindroids is lost sight of. 

With the conviction that more discriminating microscopy 
would frequently result in quicker decisions and fewer speci- 
mens, the matters of eyestrain, fatigue, loss of visual acuity, 
ocular discomfort, nervousness, headache, etc., which are very 
trying elements in the practical matter of getting the work 
done, were studied with a view to the possibility of their 
amelioration by working out a means for rendering the work 
less trying, so that better and easier microscopy, with the 
expenditure of the same or even less effort, might be available. 

Consideration of all of the elements entering into microscopy, 
especially the strong preferences lately manifested for binoc- 
ular microscopes and artificial illumination, in conjimction 
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with the eye-troubles of arc-light workers and the diflSculties 
encountered by Prof. Dimmer in his experimental efforts to 
photograph the retina, led to the conclusion that six or seven 
different influences were responsible for the physical difficulties 
connected with the constant use of the microscope, and these 
will be treated of at length in another paper, which will also 
deal with the details of theory and construction, which are too 
lengthy to find a place here. 

Such an arrangement is adaptable to other types of optical 
instruments, such as colorimeters, etc., and it is hoped that the 
combination with the microscope will render microscopy no 
more of a strain on the eyes than ordinary clerical work and 
that it will in practise prove that anjrthing which is conducive 
to freedom from strain and to comfort improves accuracy. 

Some of the conditions of living responsible for sugar in the 
urine are changed and intensified by life under Prohibition, and 
the high cost of sugar at times is a complicating factor. Cop- 
per-reducing urines are f oimd more frequently than formerly 
and constitute, of course, a direct reflection of the increased 
consumption of all kinds of sweets. Many who were not accus- 
tomed to use alcohol are eating and drinking more sweets, and 
it is certain that a larger variety of sugar and sweets, with 
artificial coloring matters in drinks and confections, is used 
than ever before. 

The carbohydrates, sugars, and starches are chemically 
ketone or aldehyde derivatives of the higher alcohols, and 
their close relationship probably accounts for the turn to 
sweets as well as the habit of "taking something." The con- 
sequence is an increase in many types of glycosurias, especially 
what might be called ** imitation" glycosurias, i.e., those in 
which the reductions are due to other substances than 
glucose. 

It would be a mistake to yield entirely to the theory that 
just because a person has indulged in sweets the sugar f otmd in 
his urine is accounted for, and therefore negligible. On the 
contrary, it will most likely be nearer the truth to reckon that 
he is living closer to his sugar-tolerance limit than is good for 
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hiin, because it is in jiist such instances that slight or chance 
excesses bring about the excretion of sugar in the urine. 

This, with the established experience that individuals who 
continue indulgence in carbohydrates after overstepping their 
tolerance limit develop into diabetics, points clearly to an 
actual increase of diabetes. Bringing this and tendencies 
to drug-habituation, clandestine and poison tipple, and 
obesity, Prohibition may have come as a lesser evil, but cer- 
tainly not as an unmixed blessing. 

Intrinsically there is no physiological or pathological dififer- 
ence between the man who occasionally showed sugar in his 
urine before Prohibition became effective and the man who 
does the same thing since then, except that the latter probably 
takes more of the carbohydrates and is therefore living closer 
to his carbohydrate-tolerance limit. This has a significance 
for us and is somewhat compensatory, because these individ- 
uals are the more likely to give positive responses to assimila- 
tion tests, even to those of lesser severity, and the assimilation 
or tolerance test appears to be not only the most practicable, 
but practically the sole means at our command for resolving 
whatever doubt may arise with regard to the insurability of 
an individual glycosuric. 

Its employment is therefore bound to become more frequent 
than formerly, and it would be well worth while for this 
Association to consider the advisability of having a committee 
go into all the questions involved, with a view to standardizing 
the test for insurance purposes and revising the terminology 
of diabetes. 

The assimilation test is not quite a test of the limit of satura- 
tion or tolerance, and the word '* limit *' as used in the books is 
something of a misnomer, because it implies that beyond such 
a ** limit " the organism cannot deal with carbohydrates, which 
is certainly not the case, for if greater amounts of carbohy- 
drates be taken, only small traces of the excess appear in the 
urine. Therefore, the amoimt of sugar found in the urine as 
the result of an assimilation or tolerance test is not a strict 
criterion, and mere traces may be just as significant as larger 
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amounts, although this may seem somewhat contrary to the 
general impression. 

As practical matters connected with this test it should be 
noted that living in a heated atmosphere and much muscular 
work strongly tend to raise the ability of the body to assimilate 
sugars, and that the presence of food with the test sugars 
likewise tends to deter their excretion in the urine. On the 
other hand, the absence of food, with the presence of consider- 
able amounts of fluids in the stomach, tends to help their 
excretion in the urine, and this probably accoimts for the fact 
that we are meeting now, not very infrequently, a type of 
specimen which was formerly considered extremely rare, *. «., 
low-gravity specimens showing definite sugar reactions. 

Renal impermeability to glucose or abnormal motility of 
the stomach, when they are present vitiate the test even when 
it is carried out under otherwise ideal conditions, and their 
interference in some of the cases is sure to be misleading. 

Though the tolerance test must serve our purposes, as we 
have no better one, it is well to remember that the typical 
onset of diabetes in all but the most acute cases is by a gradual 
rise of the blood sugar, traceable through months in both 
animals and patients before glycosuria appears; according to 
Allen, there is generally a continuous hjrperglycemia in the 
following stage of occasional or "alimentary'* glycosuria when 
we encounter the cases, and after that continuous glycosuria. 

The assimilation test was originally therapeutic and served 
as an indicator of dietary restrictions, but its diagnostic value 
became evident when it was realized that the inability of an 
organism properly to assimilate the carbohydrates of the 
usual diet was characteristic of early diabetes. In line with 
this teaching, the appearance of appreciable amoimts of sugar 
in the urine when there has been no overindulgence in sweets 
points to impaired carbohydrate metabolism. 

Such cases deserve critical consideration, because many 
of them may be safely disposed of without an assimilation test. 
The majority of them will turn out to be diabetics, but some of 
them will be found to have a more or less temporary, and per- 
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haps even trivial digestive disturbance. This is also very 
likely to be the case when other sugars than glucose are found 
in the urine. 

Such glycosurias have nothing whatever in common with 
those associated with hyperglycemia and diabetic metabolism, 
but are altogether due to a temporary vitiation of carbo- 
hydrate digestion or absorption resulting from gastric or 
intestinal disturbances or medication. These are safe risks 
when the visceral condition is not chronic, and as a practical 
matter when sending for second specimens specific inquiry 
should be made with reference to indigestion and medication 
and enough time allowed for the digestive condition to right 
itself before examining further specimens. 

Such cases may show sugar in several specimens and there- 
fore appear distinctly unfavorable, but a week or two later the 
most rigorous assimilation or even a blood test will show them 
to be perfectly good risks. Picnics, outings and traveling 
often appear in causative relation to this type of glycosuria. 
A very interesting group of such cases was uncovered some 
time ago among West Point cadets who were examined on 
holidays or the days after. 

Carbohydrate food reaches the duodenum as undigested 
starch, glucose and maltose, the latter disaccharid representing 
the starch affected by ptyalin digestion. In the duodenum, 
amylopsin hydrolizes the remaining undigested starch throtigb 
dextrin into maltose, which is in part also derived from the 
unchanged sugars that may be in the food, such as cane sugar, 
maltose, or lactose. 

Normally, none of these is absorbed at this stage of diges- 
tion, but if in high concentration, absorption into the blood and 
excretion in the urine take place, thereby adding a confusing; 
element to our work. 

The intestinal juice, with its inverting enzyme for each 
disaccharid, completes the digestion of the carbohydrates into 
the monosaccharids, glucose and fructose, which are directly 
absorbed into the blood of the portal system. Prom this it 
will be seen that cane sugar in excess is excreted in part un- 
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changed and in part as glucose, giving rise to what might be 
called the typical alimentary glycosuria. 

The variability of the relationship between the blood thresh- 
olds and the sugar in the urine is of clinical interest, but of no 
practical use in our work at present, because postprandial 
hjrperglycemia is the very earliest sign of diabetes, and the 
blood sugar may be having a continuously high threshold 
without showing any sugar at all in the urine. 

Although not at our disposal, the extension of the clinical 
use of blood-sugar determinations, as well as the effects of the 
modem starvation treatment, is bound to exert very favor- 
able influences on the mortality from diabetes. 

Certain drugs provoke glycosuria, but much more important 
are the glycosurias resulting from nervous strain, emotion, 
pain, fear, anxiety, minor shock, etc. It is certain that gly- 
costirias are often confotmded with nervous glycostuia, which 
as a type accoimts for the cases wherein isolated, and even 
frequent, findings of sugar are made in the tuines of individuals 
who when tested reveal a normal carbohydrate tolerance. 

Cannon and others have demonstrated that pain, excite- 
ment, emotion, etc., excite an increase in the output of adrenal 
secretion, and very lately Achard has shown that the adrenal 
secretion not only produces but also prolongs hjrperglycemia. 

That this type of glycosuria is not entirely evanescent and 
benign when periodic recurrences of the causative factor are to 
be expected is strikingly witnessed by the high incidence of 
diabetes among locomotive engineers, train-despatchers, sea 
captains, etc., and it is interesting to note that the same causes 
predispose to arteriosclerosis and apoplexy, with which dia- 
betes is so often associated. Some occupations, such as 
chauffeur, motorman, or promoter, etc., are apt to be extra- 
hazardous when associated with a glycosuric tendency. 

A good example of such a glycosuria recently occurred in 
the case of a business executive, who after a sleepless, expect- 
ant night was examined in his office in the early morning while 
rushing things so that he could go to a near-by city to bring 
his wife and new baby home from the hospital. Some individ- 
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uals in times of financial worry will show sugar in the urine f or 
months at a time. 

This nervous type of glycosuria is important, because all of 
the endocrine secretions more or less affect carbohydrate 
metabolism, and it is of particular theoretical interest in 
connection with the modem experimental work which seeks 
to learn why a substance, like glucose, which acts, as it were, 
like ready cash in the transactions of the organism, fails to 
pass into the urine under normal conditions. 

Allen has observed that glucose, when injected intraven- 
ously, causes glycosuria and diuresis, whereas injected sub- 
cutaneously or taken by mouth it does neither. The most 
probable explanation is that the glucose is not in a free state 
in the blood, as has been believed, but exists in the blood in 
combination with some substance of colloidal nature that is 
closely related to the internal secretion of the pancreas, which 
is, when deficient, regarded as diabetes. 

Our primary practical problem then is to be sure that in a 
given case we are dealing with glucose and not with some other 
reducing substance in the urine, and it is well to realize that 
other reducing substances are frequently encountered and that 
the copper tests are not specific for glucose. 

They nevertheless suffice to demonstrate the absence of 
sugar and to indicate the probability of its presence in patho- 
logical amounts. 

Comparative tests made on over two thousand urines, 
making the different tests on the same specimens just as they 
came into our laboratory, inclined us to prefer Benedict's 
qualitative solution, on account of its stability, simplicity and 
relative freedom from misleading reactions. It may be a 
shade more delicate than some of the other tests, but it is not 
affected by many drugs, uric acid, creatinine and the aldehydes, 
all of which reduce Pehling's solution. And when formalin is 
used for preserving the urine, it has been f oimd decidedly safer 
than other copper tests. 

The highest figure found in the literature for normal urin- 
ary sugar is 0.03 %. The reducing power of normal urine is. 
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however, often greater than this, on account of the presence of 
other reducing substances than glucose in normal urine. 
Therefore, in terms of glucose reduction 0.08% may safely be 
taken as the upper limit of the reducing power of normal 
urine. 

A reducing power beyond this is abnormal, although not 
necessarily significant of a pathological condition. 

It is demonstrably certain that neither Benedict's nor the 
other copper tests will give typical reactions with normal urine, 
and the partial, atypical and puzzling reactions are generally 
due to other substances than glucose, although glucose may at 
times exist in combination with some of them, t.^., the choco- 
late-like precipitate of alkaptones. 

In our work eight or nine drops of urine are added to a few 
c.c. of Benedict's solution and left in a calcium chloride water 
bath for four minutes. If the quantity of glucose be less than 
0.3%, the precipitate forms only on cooling, and it is the btdk 
and not the color of the precipitate that denotes a positive 
reaction. 

If the copper test turns out to be positive, further steps are 
necessary, in order to make sure that the reducing substance 
is glucose. Of the many reducing substances which may be 
encotmtered, glucose is the only one that ferments, rotates 
polarized light to the right and gives tjrpical oystals with 
the phenyl-hydrazin test, and it has been found simpler and 
more satisfactory to confine the process of identification to 
these three tests than to complicate matters by making the 
more or less specific tests for each of the other various reducing 
substances which may be met with in urine. 

The technical requirements of Cipollina's, or better, Kowar- 
sky's modification of the phenyl-hydrazin test can be ftdfilled 
in a minute or two, although fifteen to twenty minutes must be 
allowed for it to cool before the osazones are distinguishable by 
a glance through the microscope. But one or two c.c. of urine 
are required and the presence of typical oystals defines the 
urine as non-phjrsiological, because the phenyl-hydrazin test, 
at its best, is not as delicate as the copper tests, and when 
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performed with minimum amounts of urine it is rendered still 
less sensitive. 

With experience glucose, maltose, lactose, and pentose, when 
they crystallize may be differentiated by this test, and it is 
hoped that other diflferentiations will eventually be possible. 

The failure to form a typical glucosazone or fructosazone 
is definite proof that the specimen does not contain glucose 
or fructose, and the test would be specific for glucose, were 
it not for the fact that the osazone of fructose (levulose) is 
apparently identical with that of glucose. 

Our attention has recently been drawn to a modification of 
the phenyl-hydrazin test claimed by Porcher to make this test 
specific for glucose. The modification or, rather, addition 
consists in making the test in the usual way, cooling quickly, 
centrifuging, potiring oflf the supernatant fluid, adding water to 
the crystals and boiling again. If the crystals do not dissolve, 
it is said that they are definitely glucosazone. 

If this test can be proved to be reliable, it has the distinct 
advantage of not only being specific for glucose, but also of 
rendering unnecessary the use of the microscope for identifying 
the osazones. While apparently predicated on the differences 
in melting-point of the osazones, it has not yet been settled to 
our satisfaction that the test is capable of differentiating glucose 
and fructose, although further experience may change this view. 

In his latest edition Hawk gives the phenyl-hydrazin test as 
specific for glucose in the absence of a positive resorcinol- 
hydrochloric acid reaction, i.e., Seliwanoff's test for fructose. 

All fruits and vegetables are rich in fructose or the pentoses 
and for that reason alimentary pentosuria, and fructosuria, 
the latter following the former in frequency, occur next in 
frequency to the glucosurias. 

The optical activities of glucose (dextrose) and fructose 
(levulose) afford a means of specifically differentiating these 
two sugars that is very rapid and easy and on the whole prob- 
ably safer than Seliwanoff's reaction, although it must not be 
forgotten that some of the compotmds of glycuronic add and 
invert sugar also rotate polarized light to the left. 
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A simplified half -shadow instrument which permits the iise 
of a short tube, like the Goerz saccharometer, will be f oimd 
satisfactory, and if this is combined with the advantages of 
the arrangement mentioned in connection with the microscope, 
the delicacy and rapidity of the polariscopic method may be 
decidedly improved. 

Urines containing sucrose (cane sugar) are non-reducing, 
high in gravity and strongly dextro-rotary, and polariscopy 
or inversion will serve to clear up some high gravities or check 
up sucrose test meals. 

For quantitating sugar, titration is not as expedient as either 
polariscopy or fermentation, and of the two latter polariscopy 
gives reasonably accurate and much quicker results, although 
fermentation is also in general use in our work. 

When done with the usual commercial yeast, fermentation 
often leads to queer and disappointing restilts. Sugar, invert- 
ing bacilli and enzymes, like carboxylase, alone or in combi- 
nation with each other, and still other impurities occur in 
commercial yeast and at times produce fermentation in per- 
fectly nonnal and sugar-free urines. On the other hand, slight 
amounts of fermenting sugars, like glucose, sometimes fail to 
show, because of the absorption of the gas. 

If a good strain of saccharomyces apiculatus can be procured 
and maintained in strength, more reliable fermentation results 
are possible with the emplo5maent of Lohnstein's precision 
tubes. The graduations on the Einhom tubes found in the 
market are so variable that at best they seem to be but re- 
lative, rather than exact. 

When only a small quantity of urine, even less than ten 
drops, is available for sugar quantitation, recourse may be had 
to the specific-gravity immiscible balance by taking the specific 
gravity before and after fermentation and mtdtiplying the 
difference in gravity by Robert's factor of 234. 

It is possible that the density difference is a more exact 
criterion than the collection of gas in the arm of the usual 
fermentation-tube, and some workers have given it preference 
and claim for it an accuracy within 0.1%. This feature is at 
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present under investigation, but because of difficulty in procur- 
ing the necessary instruments, the results will have to be 
commtinicated at some later time. 

The fugitive acetone bodies when present are extremely 
suggestive in connection with sugar in the urine and would 
most likely be f otmd more frequently if the urines were ex- 
amined for them when fresh. The extreme simplicity of the 
ferric-chloride reaction should make it easily manageable by 
examiners, but it is well worth doing in the home-office labora- 
tory, because it occasionally uncovers medication which the 
applicant is taking. Some definite impairments have been 
brought to light as a consequence of inquiries directed to 
account for definite changes of color, and these are invariably 
controlled by testing the boiled as well as the unboiled urine. 

Heavy or obese individuals are more inclined than others to 
excrete acetone bodies not only when the diet is restricted, but 
particularly when subject to **Diabete Gras," or so-called 
masked diabetes. In the earlier stages of this tyoe of the 
disease the carbohydrates are vicariously converted into fats, 
instead of sugar, and the diabetes is generally well advanced 
before glycosuria intervenes. 

Lipemia is a feature of this condition and acetone bodies in 
conjunction with traces of fat in the urine are diagnostic. 
Traces of fat in the urine of obese individuals even without 
acetone bodies should be regarded as significant if the weight 
tends to increase and the family history is at all doubtful and 
they are not taking oily medicines. 

The prevailing view of acidosis is now undergoing revision, 
as a consequence of the brilliantly successful applications of 
the data yielded by researches into the blood-respiratory 
relationship, which have not only taught splendid means for 
combatting acapnia, caisson disease, and shock, but which 
during the war also proved preeminently useful in such prac- 
tical matters as selecting fit aviators and constructing efficient 
gas-masks. 

Of these lessons it is particularly desired to stress the fact 
that muscular exertion or oxygen deficiency cause hyperpnoea. 
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or overbreathing, and Haggard and Henderson, of Yale, go so 
far as to postulate that a respiratory factor is produced in 
active muscles by muscular activity which produces hyperpnoea, 
when carried in the blood to the respiratory center. Be that 
as it may, hyperpnoea lends itself admirably to distinguish 
lungs, bloods, and circulations which function well from those 
that do not. 

Overbreathing is a familiar phenomenon, even to laymen, but 
its diagnostic employment seems haphazard and usually 
incidental to exercising persons for the purpose of bringing out 
a heart-murmur. 

Observations show that lung conditions like emphysema, in 
which oxygenation is decreased, circulatory conditions like 
myocarditis and arteriosclerosis, in which oxydation is dimin- 
ished, and blood conditions like acidosis or anemia, in which the 
oxygen-carrying power is reduced, tend strongly to minimize 
the amount of muscular activity needed to produce over- 
breathing, and a functional test based on such grounds may 
easily be performed by measuring the degree of muscular 
activity it takes to produce hyperpnoea with a tire-ptmip or 
similar exertion. 

Combined with the "jump" and *'come back" time of the 
pulse a favorable outcome of the test is definite evidence of 
good function, and as such acts to dissipate doubts and obscuri- 
ties when the age, build, and other features of the case are 
judiciously considered. 

In conclusion it is to be mentioned that information con- 
cerning grossly abnormal fluid consumption or urine excretion 
as related to fads, thirst, nocturia, or frequency is usually ob- 
tainable in all of the questionable cases and helps to complete 
the picture. 

Correlative to actuarial experience, as it is, and with its 
inherent business limitations. Insurance Medicine is a spe- 
cialty having its own peculiar problems to solve, and it nMty 
be pointed out that the eflScient selection of the best means for 
clearing up a given doubtful case will go a long way towards 
economy of time and expense in Field and Home Ofiice. To 
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this end the closest possible Laboratory cooperation is dc^ 
sirable. 

Dr. Weisse — ^We are much indebted to Mr. Wolf^ 
the Chemist of the Eqtiitable Life Assurance Society^ 
for his most interesting paper on the tests for sugar. 
The question of glucose or not glucose is one which 
with most tests is sometimes a very difficult one to 
decide, and I think that we have all been puzzled 
by the many peculiar reactions which we f otmd while 
so many substitutes for sugar were being used during 
the war and up to the present time. 



A STUDY OF THE MORE COMMON METHODS USED 
TO DETECT SUGAR IN URINE, WITH SPECIAL 
REFERENCE TO THE TESTS EMPLOYED IN THE 
LABORATORY OF THE EQUITABLE LIFE ASSUR- 
ANCE SOCIETY 

By August S. Wolf, Ph.G. 

Is there sugar in the urine and, if so, how much ? 

That is the question which has been asked us and answered 
500,000 times in the last 20 years, and 35,000 times during the 
last 12 months. Thus, you can readily see that this has been 
an ever present stimulus to us to perfect rapid, simple, yet 
accurate methods of determining the presence, and if present, 
the amount of sugar in the urine. 

The subject matter of this paper is based upon extensive 
experimentation and observation, as well as information 
gleaned from other phjrsiological chemists. It is not my 
intention to condemn any of the more common sugar tests, but 
rather to place before you certain tests, which, from my own 
twenty years' experience I have found to meet the particular 
requirements of a Life Insurance Laboratory. The volume 
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of specimen submitted to us for complete chemical and 
microscopical examination is very small, varjdng from one 
quarter to one ounce. That, along with the accuracy, time, 
labor, eicpense, and ease of the procedure have all influenced 
us in our decisions. 

All of our experimental work has been carried on with three 
objects in view. Our first was to find a simple qualitative 
sugar test, wherein there would be used a reagent which was 
not too delicate, and still was sufficiently sensitive to detect 
0.25% of sugar; a reagent which was least influenced by 
interfering substances which have no pathological significance; 
in this connection, an investigation of a hundred specimens 
which did not reduce Haines' solution, showed a sugar con- 
tent varjdng from 0.05% to 0.25% which amounts are con- 
sidered negligible by our Medical Director. The second 
aim was to find a test to identify the sugar which was 
causing the reduction. Our third aim was to perfect a 
rapid, accurate method of quantitating the amotmt of sugar 
present. 

The first step toward our goal consisted of making quali- 
tative comparison tests on 2500 specimens of urine. In 
accomplishing this, we subjected the specimens to the follow- 
ing tests: Fehling's, and two of its modifications, Benedict's, 
Nylander's, Haines', and the phenylhydrazine test; and in 
conjunction with them, in some instances, the fermentation, 
polariscopic and the spectroscopic tests. The results of these 
experiments have lead us to adopt a modified Haines* test for 
our use in preference to all others, with Squibb's modification 
of Pehling's our second choice. The subsequent paragraphs 
will give a survey of our findings and conclusions. 

Nylander's bismuth reduction test was one of the first to be 
eliminated from our consideration. It was found to react 
positively not only with a negligible amotmt of sugar, but also 
with albumin and sulphtu'-containing compounds, which so 
often are present in the urine. This nattu-ally gave a number 
of indefinite and false reactions. The time devoted to testing 
for and removing of any albumin present is begrudged in any 
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laboratory. Another objection to this test is that it reqtiires 
five cubic centimeters of urine. 

What many writers give as an advantage of Benedict's 
modified, permanent reagent, we found was a disadvantage, 
viz., its ability to detect very small quantities (0.05%) of 
sugar. In our Life Insurance work we do not want such a 
supersensitive reagent. 

Next in our comparative tests came the original Fehling's,. 
and then two modifications of it, in which var3ring proportions 
of reagent and specimen were heated to the boiling point. 
When equal parts of freshly mixed Fehling's solution and of 
urine were used many questionable reductions occurred; some 
of which were due to excessive amounts of uric add or creati- 
nine. By using two parts of mixed Fehling's to one part of 
urine we found that most of those indefinite reductions were 
avoided, and only those titrating about 0.3% or more occurred, 
which is really delicate enough. The best proportions to use 
are those given by E. R. Squibb which are as follows : two cubic 
centimeters of mixed Fehling's, two cubic centimeters of water, 
and one cubic centimeter of urine. The reductions secured 
here were very similar to those given by modified Haines* 
solution. Preference was given to the Haines' test because the 
reagent consists of one solution, requires fewer chemicals, is 
cheaper, is easier to make up, keeps indefinitely, and requires 
less measuring in performing the test. 

The modified Haines' test is very simple and reliable. To 
perform the test, seven drops of urine are added to five cubic 
centimeters of modified Haines' solution, the tube shaken and 
gently heated to the boiling point. A greenish, yellow, or 
orange color developing before the mixture has cooled, indi- 
cates the presence of some reducing substance, probably sugar. 
To determine whether the reduction is due to sugar or some 
other reducing substance we make a phenylhydrazine test on 
the specimen. Before proceeding to the sugar differentiation 
let me speak more fully of the modified Haines' solution, its 
composition, and why we prefer it to the other qualitative 
sugar reagents. To give us more accurate results we have 
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modified the original Haines' solution, till now its formula is as 
follows: Solution A, consisting of copper sulphate 35 grams, 
water 1600 cubic centimeters and glycerine 160 cubic centi- 
meters; Solution B, saturated solution sodium hydroxide 70 
cubic centimeters, to which is added water sufficient to make 
2000 cubic centimeters. Add B to A and mix. The sensitive- 
ness of the Haines' solution, as well as other alkaline copper 
solutions, depends greatly upon the amount of alkali in it; too 
much alkali decreases, while too little increases the sensitive- 
ness. Both sodium and potassitmi hydroxides contain any- 
where from 5% to 15% impurity. This can be removed by 
making a supersaturated solution consisting of equal parts of 
water and alkali in which case the impurities are thrown down 
by mass action and the dear supernatant fluid will contain the 
hydroxide in a pure form. This clear saturated solution is 
used in making up the Haines' modified reagent. The glycer- 
ine is used to hold the copper hydroxide in solution, and is not 
as prone to decomposition as are the salts of the organic adds 
when used for the same purpose, as, for instance, Rochelle salts 
which enters into the composition of Fehling's solution. The 
marked value of this modified reagent is that it is dependable 
and stable, and is so adjusted that when definite quantities of 
urine and reagent are mixed, and heated to the boiling point, no 
reduction will take place luiless the specimen contains 0.25% 
of sugar or its equivalent. An investigation of 14 specimens, 
which either did not, or dse did very slightly reduce Haines' 
solution, and which had reduced Fehling's, Benedict's and 
Nylander's, and had given a reduction with ammoniated 
copper solution varying from 0.2% to 0.35% of glucose, 
brought these results; each specimen was fotmd to contain 
abnormal amotmts of dther uric add, creatinine or both, one 
an excess of glycuronic add and another contained pentose. 
This would indicate that although our modified Haines' solu- 
tion is slightly affected by uric add, creatinine, and glycuronic 
add, it is no more sensitive than the reagents mentioned above. 
To facilitate and standardize our meastu*ements we use a glass- 
bulbed, rubber-nippled pipette graduated for 7 drops or J^ c.c. 
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urine, and use Pyrex glass test-tubes which are ringed at 5 cc, 
to hold the Haines' solution. 

Having chosen a test whereby a reduction of 0.25% sugar 
could be found, our next aim was to find a method of de- 
termining whether or not the reduction was due to sugar. 
To do this, we used phenylhydrazine. The test is performed 
as follows: to a test-tube add o.i gram of phenylhydrazine 
hydrochloride, 0.5 cubic centimeter of a 50% solution of soditun 
acetate, and about one cubic centimeter of tuine. Heat over 
free flame, and then in boiling water for 30 minutes. At the 
end of that time, allow it to cool, and examine a drop of the 
mixture under the microscope. Various sugars form definitely 
characteristic crystals called phenylosazones such as phenyl- 
glucosazone, phenylpentazone, etc. In case sugar is not re- 
sponsible for the reduction, the osazone will not be formed. 
Glucose forms fine, straight needles lying in sheaf formation. 
Pentose generally forms very thin wavy crystals which may or 
may not be in sheaves. Whenever there is doubt as to whether 
an osazone be glucose or pentose we always perform a Bial's 
test. If a grass-green color appears in the Bial's test, extract 
with amyl alcohol and look for an absorption band in the red 
near the yellow in the spectroscope. In all our experience 
with the phenylhydrazine test, we have rarely found it to form 
phenylglucosazone luiless glucose was present in 0.25% or 
more, and these exceptions occurred in low gravity tuines, to 
which significance could be attached. 

Having been successful in determining the presence of sugar, 
our third aim was to find a simple, accurate way of determining 
the actual amount in the urine. 

Polariscopic determinations are accurate provided polar- 
izations are made before and after fermentation. This, of 
course requires time and a larger amoimt of urine than needed 
when titrating with anmioniated copper solution. If the 
determination is made without fermentation, lower readings 
will be obtained in many specimens on account of the presence 
of levbrotary substances. 

Another identification and quantitative test which is exten- 
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sively used is fermentation with yeast. We have not adopted 
this method because it is invalidated by certain preservatives, 
takes too much time, and too large a quantity of urine. There 
is also doubt as to the accuracy of the final readings on account 
of the absorption of the carbon dioxide by the urine, thus caus- 
ing the possibility of not getting visible gas formation when 
small amounts of sugar are present. 

The original method of quantitating sugar with Pehling's 
solution is a good one, but, requires too much time and too large 
a quantity of urine to make it practical for our everyday use. 
However, Dr. Rogers of the New York Life Instu'ance Com- 
pany has devised a simple method using Pehling's solution for 
approximating the amount of sugar. The test is as follows: 
** In using a pipette, always hold it in a vertical position so that 
the drops may always be of the same size. Drop into the test- 
tube eight drops of Fehling's solution. Add to this in the same 
way eight drops of water. Boil in Bunsen flame or over a spirit 
lamp. If the mixture retains its transparent color, it may be 
used for the test. If it becomes discolored on boiling, it should 
be thrown away and fresh Fehling's solution obtained. To the 
hot mixture, add sixteen drops, and no more, of the urine to be 
tested. Bring to a boil. If, after standing for five minutes, 
no discoloration takes place, the urine is free from sugar. If 
sugar is present, the mixture becomes opaque and of a greenish, 
yellow, or reddish color, according to the amount of sugar 
present. In order to determine, approximately, the amoimt of 
sugar present in any specimen which shows a reaction, prepare 
a fresh test solution in the manner described above, bring it to 
a boil and add to it a drop of the urine, heat the solution, add 
another drop of urine, heat it again, and so on until a reaction 
occurs." The ntunber of grains to the ounce and the percen- 
tage content of sugar are mentioned in a table. I will mention 
the percentage amounts only, which are as follows: 

1 drop of urine indicates 3% or more of sugar 

2 drops of urine indicate i V8% or more of sugar 

3 drops of urine indicate between i % and 2% 

4 drops of urine indicate 0.625% ^ 0.83% 
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5 drops of urine indicate about 0.5% 

6 drops of urine indicate about 0.4% 

7 or 8 drops of urine indicate about 0.3% 
9, 10, 1 1 or 1 2 drops of urine indicate about 0.2% 
13 or 14 drops of urine indicate about o. i % 
16 drops of urine indicate about 0.05% 

Dr. Rogers desiring an opinion regarding the value of the 
method, tests were made by us on ten urines containing known 
amounts of sugar. A portion of each specimen, and directions 
for performing the test were give to two operators who were 
not acquainted with the amounts of sugar present. A com- 
parison of tiie results in the following table indicates that the 
method can satisfactorily be used for an approximate esti- 
mation of sugar. 



Operator A found 


0.50% 


B found 


0.50% 


Amount present 


045% 


C^)erator A found 


3.00% 


B found 


3.00% 


Amount present 


3.60% 


(^>erator A found 


0.20% 


B found 


0.25% 


Amotmt present 


0.35% 


Operator A found 


0.50% 


B found 


0.75% 


Amount present 


0.60% 


Operator A found 


0.20% 


B found 


0.25% 


Amount present 


0.25% 


Operator A found 


0.50% 


B found 


0.50% 


Amount present 


0.55% 


Operator A found 


1.50% 


B found 


1.50% 


Amount present 


1.00% 


Operator A found 


0.10% 


B found 


0.10% 


Amount present 


0.25% 


Operator A found 


1.50% 


B found 


1.50% 


Amotmt present 


1.00% 


(^>erator A found 


0.20% 


B found 


0.25% 


Amount pr^ent 


0.35% 



Where Haines' solution is used to test qualitatively for sugar^ 
it can be modified by the addition of ammonia so that an 
approximate determination, similar to the one mentioned by 
Dr. Rogers, can be made. With a pipette held vertically, drop 
into a test-tube 20 drops of Haines' solution, 20 drops of con- 
centrated anmionia, bring it to a boil and add to it a drop of the 
urine, heat it again, add another drop of urine, heat it again, 
and so on until the mixture becomes colorless. The sharply 
defined colorless end point of this anunoniated Haines' solution 
is very easily read. The percentage of sugar present is deter- 
mined by the ntmiber of drops of urine used to bring about the 
decolorization of the reagent: 
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1 drop indicates 2.00% or more of sugar 

2 drops indicate 1.00% of sugar 

3 " " 0.70%" " 

4 " " 0.50%" " 

5 " " 0.40%" " 

6 " " 0.35%" " 

7 " " 0.30%" " 

8 " " 0.25%" " 

For a more accurate method we tried out Benedict's quanti- 
tative method and found it satisfactory as far as results, but 
not suited to our use for several reasons. The reagent is 
expensive, consisting of five chemicals, one of which potassium 
thiocyanate, has been practically impossible to secure the last 
few years. The Presbyterian Hospital, however, has been 
substituting the soditmi salt for that of the potassitmi one, with 
apparently the same result. For each determination a large 
amount of reagent, as well as a large voltmie of urine is used 
and the procedure takes longer than by titrating with the 
ammoiuated copper solution of which I am about to speak. 

We have, for the past 15 years or more, been using a very 
satisfactory method of quantitating sugar in urine. This is 
my modification of Pavy's ammoniated copper solution. The 
procedure is just the opposite to the original Pavy method 
inasmuch as the reagent is added to the tuine instead of the 
urine to the reagent; this necessitating only one cubic centi- 
meter of specimen for a determination. The modified solution 
has the following formula; Solution i, copper sulphate 10.4 
grams, to which add enough water to make approximately 
200 cubic centimeters; Solution 2, saturated solution of sodium 
hydroxide 70 cubic centimeters, to which, when cool, add 200 
cubic centimeters of glycerine and 500 cubic centimeters of 
strong ammonia. Add solution i to solution 2 and then enough 
water to make 2000 cubic centimeters. The method for 
quantitating is as follows: Exactly one cubic centimeter of 
urine is measured with an Ostwald pipette into a porcelain dish, 
and about ten cubic centimeters of water added to it. Heat 
to boiling, and while the mixture is boiling, add slowly from a 
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burette (for convenience we use a Squibb's automatic burette 
connected with a suction pump) the copper solution until a 
faint blue color remains, or in other words, does not disappear 
upon further boiling. That is the end point of the reduction. 
The percentage of sugar is read directly from the burette. 
Each cubic centimeter of copper solution used is equivalent to 
o.i% of sugar in loo cubic centimeters of the urine. The 
simplicity and rapidity (about two minutes being required 
for a titration), of this technique, combined with the accuracy 
of the test, and the stability and ease in making up the reagent, 
makes it compare favorably with all other quantitative 
methods known to us. 

Before proceeding further, allow me to sum up the routine 
rsugar tests to which each specimen is subjected when it arrives 
in the E. L. A. S. laboratory. First, it has to pass a qualitative 
test with Haines' solution. Then, if a reduction occurs, we 
make a phenylhydrazine test to identify the sugar which is 
causing the reduction, or perhaps find out that the reducing 
substance is not sugar ; in the latter case no further investigation 
is made tuiless upon special request. Being convinced of the 
presence of sugar, our third step is to quantitate the amount 
of sugar with the ammoniated copper solution. 

Having completed such a procedure we feel that we can 
confidently answer the question: Is there sugar in the urine, 
and, if so, how much? 

Our records for the past six months show percentages in 
connection with our sugar findings which may be of interest 
to you. In interpreting this data, however, it must be borne 
in mind that specimens are only sent to the Home Office 
Laboratory when there is a history of albumin or of sugar, or of 
some other impairment in which a laboratory examination of 
the urine would be of value. Out of a total number of 14,922 
specimens examined, 1,187 or 7.95% were found to contain 
sugar. On only 31 specimens, or .2% of the total number, did 
we have to report a reduction eqtdvalent to 0.25% or more of 
glucose which was not due to glucose or pentose The per- 
centages of sugar found among the 1,187 ^^^y t)e of signi- 
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ficance: 92 or 8% of all sugars were found to contain, between 
0.25 and 0.3%, which we report as ** normal amount"; 242 
or 20.8% contained 0.3 to 0.4% sugar; 164 or 14.2% contained 
0.4 to 0.5%; 358 or 31%, 0.5 to 1%; 150 specimens or 13% con- 
tained from I to 2%; and the remaining 150 or 13% con- 
tained 2% or more of sugar. Consequently these figures 
show that 57% of all sugars found were more than a half of one 
per cent. 

In conclusion I might add that out of a total of 9,165 death 
claims paid by the E. L. A. S. in 1919, 138 deaths or 1.51% 
were due to diabetes. 

I find but one record available to tell what has become of 
applicants rejected on account of sugar, and what the mortality 
rate has been among those people. Dr. Barringer, formerly 
with the Equitable, reports the following in the Journal of 
Medical Science, June, 1907 : ** At the end of 5 years, 20% of a 
group of glycosurics had become diabetic, 15% had become 
suspicious cases, and 10% somewhat suspicious; 55% had 
remained free from diabetes." 

The writer is greatly indebted to his Assistant, Dorothy J. 
Cooper, B.S., for her aid in preparing this article. 

I>r. Pauli — We are very grateful to Dr. Exton and Mr. Wolf 
for contributing their experience in laboratory work to this 
Association. There are many valuable points presented in both 
papers. 

The fund of information contained in Dr. Exton's paper may 
be discouraging to anyone who is not familiar with laboratory 
work, but intends to establish a Home OflSce laboratory. He 
may wonder whether laboratory work is not too complicated 
and if the Home OflSce laboratory is not too severe in their 
selection. Will a laboratory require such refinements as a 
blood analysis? I do not believe we can use methods in an 
insurance laboratory, such as essayist refers to, which are of 
great importance to a clinician who has hospital facilities for 
studying his cases. 

Laboratory work is really very simple and the advantage 
of using uniform methods enables one to approve ntiany risks. 
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which otherwise would be rejected. If the examiner reports 
doubtful albumin or sugar reaction and the Home Office 
examination of the same specimen is normal, the risk can safely 
be approved. You can depend upon work done at your Home 
Office laboratory. You have full jurisdiction over limits which 
you regard as normal and can raise or lower according to the 
mortality rate desired. It has been our experience to gradu- 
ally lower the bars and not to make the examination too 
rigid. We are constantly accepting cases which would have 
been declined by our old rule, five or ten years ago. Our rules 
gradually were made more liberal. A Home Office laboratory 
is not a detriment to the agent or the applicant, but a distinct 
advantage. 

Our laboratory examination requires only the essential tests 
for albumin, sugar, acetone, specific gravity, and microscopical 
examination for casts, blood cells, and pus. In my opinion, that 
is all that is necessary for practical purposes in an insurance 
laboratory. We do not use the test for chlorides, urea deter- 
mination, Diazo reaction or bile pigment test. Nor do we try 
to differentiate epithelial cells. 

We depend upon the specific gravity to determine the per- 
centage of solids present. When the specific gravity is low 
(below 1014 with boric acid tablet), we require an equal num- 
ber of specimens to have a normal specific gravity before the risk 
is approved. For large amounts we require a specific gravity 
of 1018. We pay no attention to urea and chlorides, as they 
fluctuate with the diet and are apt to lead to a false decision. 
The only importance of the presence of epithelial cells is that 
it indicates that the sample is a mixed specimen. What do I 
mean by a mixedspecimen ? I mean that the examiner has not 
permitted the urine to stand for several hours in a beaker and 
poured off the clear supernatant urine to send to the Home 
Office and left all the casts and epithelial cells in the bottom of 
the beaker. If you try to differentiate epithelial cells, you 
merely add complications which are of doubtful value, and 
there is danger of making a mountain out of a molehill. The 
Medical Director desires to know if the urinalysis indicates 
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any pathological condition which impairs the risk, and is not 
interested in temporary conditions. 

The determination of sugar is well presented by both writers. 
It is a very simple matter to determine the presence of sugar; 
also the amotmt of sugar. But sugar in the urine is not always 
due to diabetes mellitus. The Medical Director must deter- 
mine the importance of glycosuria. I was pleased to have our 
attention called to the nervous type of glycosuria. We have 
frequently noticed this type of glycosuria in our selection of 
risks. It is probably associated with hypersecretion of adre- 
nal glands, and is very frequently accompanied by a high 
blood pressure. It occtu^ most frequently in people past 
thirty-five years of age. We have also noticed that the inspec- 
tion reports often indicate that the applicant is of a high-strung 
nervous temperament. 

The significance of glycosuria is best determined by a glucose 
test meal to establish the carbohydrate tolerance. If a sample 
voided three hours after the glucose test meal is normal, we 
approve the risk. The last 500 glucose tests showed 117 
samples — ^23% — gave a positive glucose test (J^% or more or 
glucose) ; 383 samples were negative. We have used the glu- 
cose test for the past five years and our General Agents are 
furnished with a supply of bottles containing 100 grams of 
glucose, diluted with water so it will flow freely. When a 
sample of urine contains a small amount of sugar, or if acetone 
is present and no sugar is fotmd in the urine, we notify the 
agent to have the examiner submit a glucose test. In this way, 
we eliminate diabetics who are on a restricted carbohydrate 
diet. 

We accept as normal less than one fourth per cent, of sugar. 
One fourth per cent, or more, we decline the risk or require a 
glucose test for further consideration. The reactions for sugar 
conunonly used depend upon the reduction of copper solution. 
It is immaterial which reagent is used — Fehling's, Haines' or 
Benedict's solution. Any laboratory worker becomes most 
proficient with the method and technique he is accustomed to 
using. He must be familiar with the variations in the reaction 
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to interpret the end results. It requires training and years of 
experience in daily use of the reaction to become expert in 
laboratory work. 

Our routine method is to use Fehling's solution, 5 c.c. of the 
mixed Fehling solution is diluted with 5 c.c. of water and 
heated to boiling; then 5 c.c. of urine are added and boiled. 
If the specific gravity is below 1012, we use a double quantity 
of urine instead of diluting the Fehling solution with water. 
If any reaction occurs, we then use the fermentation test. 
Boric acid preservative does not interfere with the action of 
yeast, and we use a ptu'er grade of yeast, which is prepared for 
bakers and sold in pound packages. It does not give the varia- 
tions so often found in small cakes of yeast sold in grocery 
stores, which contain some carbohydrates, which yeast will 
ferment. It is essential to have a control tube with plain 
water. Do not permit the fermentation test to remain in the 
incubator more than twelve hours or fifteen hours. The fer- 
mentation tube is sealed by mercury to prevent the escape of 
gas. If the fermentation test is negative and filtered fermented 
urine reduces Fehling's solution, we then use ordn test to deter- 
mine if pentose is present, and also apply phenylhydrazine 
hydrochloride test. 

When the amount of urine received is limited, we use Bene- 
dict's test to determine if any reduction is present. 

We were favorably impressed with the contact ring test 
for sugar, obtained with improved Haines' solution, as described 
in the Journal of the American Medical Association, January 
31, 1920. The urine is stratified over Haines' solution, which 
has been heated, and a yellow ring forms at the contact of 
urine and copper solution in a few seconds. The phosphates 
form a white ring above the point of contact, but this does not 
interfere with the yellow ring when sugar is present in the 
urine. This reaction will detect .03% of sugar. 

The various methods of making a quantitative determination 
of sugar, as described by Mr. Wolf, are very valuable. I 
remember that an article appeared in the London Lancet of 
March 6, 1909, entitled ''Simple Method of Estimating 
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Amount of Sugar in Glycosuric Urine," by T. J. Walker. 
Walker used a graduated minim pipette and heated 30 minims 
of Pehling's solution and prepared a curve denoting the amount 
of sugar indicated by the ntunber of minims of urine required 
to decolorize the Pehling solution. Walker's results were 
practically the same as those given by Mr. Wolf. 

Whitney's Reagent — ^A solution of ammonia cupric sulphate 
was also used as a voltunetric test solution for glucose. It is 
described in Greene's book (published by Blakiston in 1900) — 
The Medical Exa^ituUion for Life Insurance, page 289. One 
dram of the reagent is heated to the boiling point. The urine 
is added minim by minim until the reagent is perfectly color- 
less, like water. The percentage of sugar is deterrnined by 
referring to the following table: 



If Reduced by Minims 


It Contains to the Ounce 
Grains 


Percentage 


I 


16. or more 


3-33 


2 


8. 


1.67 


3 


5-33 


I. II 


4 


4. 


0.83 


5 


3.20 


0.67 


6 


2.67 


0.56 


7 


2.29 


0.48 


8 


2. 


0.42 


9 


1.78 


0.37 


10 


1.60 


0.33 



As we use the fermentation test for determining the percent- 
age of sugar, we have not used these quantitative tests in our 
work. 

It is very seldom that the reducing substance in the urine is 
not identified as glucose by fermentation test. We have, 
however, found a few cases of pentosuria. 

Although pentosuria is a deviation from normal metabolism, 
it has no relation to diabetes mellitus. Carbohydrate food, 
such as bread, potatoes, rice, cane sugar, does not affect the 
pentosuria cases. There is a temporary form of pentosuria. 
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which results from eating fruits, — cherries, pears, plums, 
grapes, and blackberries, etc. We regard pentosuria as an 
anomaly of metabolism, which does not indicate an alteration 
of normal carbohydrate metabolism. We approved the risks 
for limited amounts, in order to obtain some experience with 
pentosuria cases. Up to the present time, no death datm has 
been presented on these risks. 

Dr. Balch — ^We agree with Dr. Exton that "certain cases are 
obscured by incidentals" — and that "many are colored with 
doubt by chance specimens of urine which may happen to 
reflect a transitory, accidental, or imignificant condition." In 
our experience, specimens of urine of low specific gravity fre- 
quently show no albtunin, sugar, or pus, when specimens of 
normal concentration, in the same case, may indicate a persist- 
ent, definite pathological condition. Dr. Exton has referred 
to this fact several times in his paper. Whether the dilution 
of the specimen is the result of ingestion of large amounts of 
fluid, or the inability of the kidney to excrete urine of normal 
concentration, must be determined by examination of further 
specimens collected after the risk has abstained from excess of 
fluids during several hours. Marshall and Kolls Q. Pharm. 
Exp. Therap,, Oct., 1920) have demonstrated experimentally 
the fact that "elimination of water, chlorides and urea is very 
markedly affected by changes in the blood flow through the 
kidney." It appears probable that some of the cases of ab- 
normal concentration of urine may be the result of circulatory 
changes in the kidney. 

The statement that "the tendency to rely on the inter- 
mittence of albimwnuria as evidence of non-significance, is 
certainly not free from danger," is worthy of close attention. 
Among young people, perhaps below age 20, albtuninurias are 
so common that their importance is comparatively slight. At 
the greater ages, the blood presstu'e is a most valuable aid in 
determining whether or not a true nephritic condition is 
present. 

Our experience does not bear out the statement "less than 
an opaque or marked cloud (albumin test) is a safe indication 
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that the albumin and pus are not at all derived from the kid- 
ney, although microscopical pus run as high as thirty cells to 
the one sixth field." While it is probable that, when both these 
elements are derived from the kidney the amount of albumin 
will be greater, it is always possible that the pus may have its 
origin low down in the tract, while a small amount of albtmiin 
may be the result of interstitial type of nephritis. In doubtful 
cases we endeavor to determine the origin of the pus by using 
the two-bottle method of collecting specimens. If pus appears 
in the first portion voided and not in the second portion, it is 
safe to assume that the cells do not have their origin in the 
kidney. 

We are certainly in need of new methods of estimating and 
reporting quantities of albumin. The present custom of re- 
porting small, moderate, or large quantities of albtmiin allows 
such latitude that it is almost worthless. 

Our experience has been like that of Dr. Exton, — ** copper 
reducing urines are fotmd more frequently than formerly," 
and this seems to be the general experience. It is quite likely 
that the increased use of sugar may accotmt for many of these 
cases, but we are not prepared to admit that the chemical 
relationship between ethyl alcohol on one side, and aldehyd 
and keton derivatives of the polyhydric alcohols (carbohy- 
drates) on the other side, has any bearing on the increased use 
of carbohydrates. The characteristic biological effects of ethyl 
alcohol are entirely absent in the other group named above. 
The point that we may expect an increase in diabetes is well 
taken. Allen's classical experiments show that a high sugar 
content in the blood acts as a direct poison to the cells of the 
pancreas which have to do with the assimilation of carbo- 
hydrates. It must be remembered, however, that sugar is a 
threshold substance; and that any considerable excess in the 
blood is rapidly excreted, provided that the renal function is 
normal. 

We have been especially interested in the statement "our 
primary, practical problem then is to be sure, in a given case, 
we are dealing with glucose and not with some other reducing 
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substance in the tirine, and it is well to realize that other 
reducing substances are frequently encountered, and that the 
copper tests are not specific for glucose." As a matter of fact, 
we have no test which is available for routine use in a busy- 
laboratory, that is specific for glucose. 

For practical purposes we have little choice between Bene- 
dict's and Pehling's solutions. Either test is sufficiently deli- 
cate to indicate traces of sugar which are of no importance, and 
negative reactions can be considered conclusive. Substances 
which affect our sugar reagents can be placed in three groups: 
(i) The sugars, including glucose, lactose, pentose, and maltose, 
and perhaps others. (2) Substances oilier than the sugars 
which give reactions, resembling those due to sugar, including 
uric add. (3) Substances which inhibit the reactions of the 
sugar reagents, i.e., make them less delicate. When small or 
at3rpical results are obtained in the sugar tests, it is our custom 
to clear the urine by the addition of a small quantity of lead 
acetate solution, and filtration. This removes a large portion 
of the substances of groups 2 and 3, and, after this procedure, 
the stigar reactions are much more clean cut and reliable. We 
have still to determine whether or not a reducing substance, 
present after clearing, is glucose; and the usual methods can be 
employed for that purpose with much greater accuracy than in 
the tmtreated specimen. 

Our experience has been that the different osazones formed 
from glucose, maltose, lactose, and pentose cannot be differen- 
tiated microscopically when they are formed in the urine. 
Formed in clear water solution the crystals take on more or less 
characteristic forms, but in the urine other substances affect 
crystallization to such an extent that determination of identity 
by the crystalline form alone is very far from certain. We have 
also found the "Seliwanoff " test for fructose to be most un- 
reliable in testing specimens of urine. 

In the discussion of Dr. Exton's paper we have already taken 
up some of the points which occur in the one prepared by Mr. 
Wolf. In discussing Mr. Wolf's paper the most striking point 
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which appears is the tendency to disregard quantities of sugar 
below 25/100 of 1%. We note especially the statement **an in- 
vestigation of 100 specimens which did not reduce Haines solu- 
tion, showed a sugar content varying from 0.05 to 0.25%, which 
amounts are considered negligible by our Medical Director. ' ' It 
would be interesting to know what method was used in deter- 
mining the quantity of sugar in these specimens. We find that 
0.2% of glucose gives a very well-marked reaction for sugar with 
all the usual reagents, and it is our custom to report quantities 
below 0.2% as "large trace," ''trace," and "slight trace." We 
look upon these minute quantities with some suspicion if they 
occur in specimens of low or normal concentration. If, however, 
they are found in specimens of high specific gravity, we are in- 
clined to regard the concentration as being sufSdent reason for 
their presence. It seems reasonable to asstmie that the normal 
sugar content of the urine is increased in concentrated speci- 
mens with the other solids present such as urea and chlorides. 
Quantities of 0.2% we regard with sufSdent suspidon to re- 
quire at least one specimen which gives no reaction for sugar, 
even though the specific gravity in the original specimen is 
high. 

We have been tmable to check up the reagent which is rec- 
ommended as bdng negative to quantities of sugar bdow 
0.25%. We would almost expect the limit to be a very vari- 
able one on account of the fact that other substances in the 
urine influence our sugar tests to such a marked extent. In 
any event, it would be our preference to use a reagent which 
would give more delicate reactions, and then to determine if 
the reactions were due to sugar, or to some other substance, 
and if due to sugar, whether or not this sugar is glucose. 

Our experience has not been in accord with that of Mr. Wolf 
when he states that he has rarely f otmd glucose to form phenyl- 
glucosazone unless glucose was present to the extent of 0.25%. 
We are constantly obtaining reactions with phenylhydrazine 
when the sugar content is far below 0.25%. We have been 
using a modified Pavy's solution which is much like the reagent 
which Mr. Wolf has used for titration, the prindpal difference 
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being that our reagent makes use of Rochelle salt, instead of 
glycerine. In both cases, one c.c. of reagent is equivalent to 
0.1% of sugar. We find this reagent to work very well in many 
cases. In other cases, substances like uric add give such a 
marked reduction that our results are entirely worthless. We 
have had specimens which titrate nearly i%, but which gave 
only very small traces of sugar by phenylhydrazine and Feb- 
ling's solution, and the polariscope gave no reading at all. 

We have counted the number of specimens received in the 
second section of the Metropolitan laboratories during one 
year, and the number showing positive sugar tests. The results 
are compared with those of Mr. Wolf in the following table: 

Total tpecimens Sugar tests positive 0.25% or less 0.25-0.5% over 0.5% 

Mr. Wolf 14,922 1187-7.95% disregarded 43.2% 57 % 

Mctropol. 32,877 1734-5.2 % 70.9% 5.9% 23^% 

Prom these figures it would appear that Mr. Wolf's results 
of estimation of sugar run much higher than do those of our 
laboratory, and this may account for the fact that quantities 
below 0.25% are disregarded by him. 

Dr. Exton — I think it would be well for all of us to be per- 
fectly clear on the question of what is a normal or phjrsiological 
amount of sugar. In reviewing the literature of insurance 
medicine one gets the impression that yi or 3/,^, of i% is a 
perfectly normal amount of sugar to find in the urine. The 
bibliography of sugar nutrition and chemistry is exceedingly 
extensive, but I went to the trouble of having a very expe- 
rienced librarian look through it from beginning to end, and the 
highest figures found in any authoritative work was 0.02%. 
Just as a sop I made it 0.03% in my paper. There is, of course, 
no objection to any company or any department, as a matter of 
policy, deciding for itself what amount of sugar in a given 
specimen they will take, but when it comes to talking about 
physiological or normal limits, a distinction between policy 
and facts should be kept in mind. It is true that higher figures 
for the normal urinary sugar have lately been given by Bene- 
dict and by Myers, but they have been tentatively obtained in 
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the course of work calculated to make the copper tests specific 
for glucose by first precipitating out all of the other reducing 
substances before estimating the glucose. Up to the present 
the results are questionable, and as they also give much higher 
figures for the delicacy of the copper tests we are in just about 
the same position as we were when it comes to interpreting our 
tests. 

As to the copper tests, I agree with Dr. Balch that any of 
them will give satisfaction in the hands of one who understands 
and knows the tests he is using. Personally I do not take much 
stock in any of the methods in common use which give quanti- 
tative figures below 2/10 of 1%. If one uses the .titration 
methods, and that is one of the objections to them, you encoun- 
ter not only normal but abnormal reducing substances which 
alwa)rs influence such determinations. We have not used 
them in our work, because we prefer what might be called the 
automatic tests by which one does something and sees the end 
result, instead of following a procedure all the way to a certain 
critical point which takes time and extra care. If one goes as 
far as to say that fermentation is needed in order to make 
polariscopy accurate, then it should be realized that fermenta- 
tion is still more necessary if one uses the titration test for 
several reasons. By combining the polariscope with the ap- 
paratus which I have shown you the field of view is so much 
better than with the tmaided polariscope that a very close re- 
sult is possible. 

I want to say to Dr. Pauli, that he did not see an3rthing in 
my paper to the effect that I am at present advising blood 
analyses. That subject was brought into the paper because 
it is a laboratory article, and because I felt that no matter how 
the idea is at present regarded, you will get closer and closer 
to it in the years to come. Some day you will use the blood, 
at least for some cases, but it has been touched on merely in 
a suggestive way and without any design of recommending 
blood analyses at the present time. 

Certainly the urea and the chlorides fluctuate with the diet, 
and I see no objection to any of the tables which I have seen 
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in former papers which have been presented here, tabulating 
that, with such and such a gravity one gets such and such 
an amount of urea. It may hold perfectly true for the normal 
cases, but I am dealing with the doubtful cases, and it will be 
easy for anyone to convince themselves that in this class of 
cases the ratios which have been given frequently do not hold 
true.- In such instances a disproportion is often very sugges- 
tive, and that is the point I have wanted to bring out. Thus, 
often when you are dealing with a case of albuminuria you are 
in doubt as to whether it is worth while to send back and in- 
vestigate that case further (I am talking about standard busi- 
ness) . At times you will find a discrepancy more or less marked 
in what I have called the specific gravity, salt and urea ratio, 
and it will enable you to make up your mind that the case is 
not worth further consideration. Normal urine has a certain 
normal complexion or make up, even though it may happen to 
have albumin in it because of some temporary condition. 
Very often the fact that the specimens coming from a given 
individual are normal as to their make up, point to the tempo- 
rary or insignificant nature of the albuminuria. On the other 
hand, when the metabolism is affected, not only by renal but by 
liver and other diseases, the urine does not alwa)rs have a 
normal make up as it were, and when this is established it is 
also helpful in deciding the merits of the case. Let me em- 
phasize that we do not quantitate ureas at all unless there is a 
particular reason for doing so. We do make the salt test be- 
cause it means nothing more than dropping a drop of silver 
nitrate into the little sherry glasses that we use for making our 
Heller test, and it affords us at times a certain control. 

I was very glad to hear Dr. Pauli tell how freely they give 
the glucose test meal. Whether the sugar in the urines of an 
individual is significant or not is after all determinable. If 
you are going to adopt a standard by saying we are taking this 
man because he has less than a certain amount of sugar, it is a 
hit or miss rule, and to be guided by that does not treat the 
case on its merits. If you want to you can find out the truth 
about the significance of the sugar in two ways. The best one 
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is to examine the blood, but for otir purposes that is now out of 
the question. The next best way is to use the test meal. The 
digestive, nervous, or accidental glycosurias can only be ruled 
out by giving a test meal. The entire diabetic question be- 
comes very simple if one first makes sure by proper tests that 
one is dealing with glucose and then determines the significance 
of the glucose of doubtful cases by a test meal. 

Some one has just asked me about formalin as a preservative. 
Some have the idea that yeast will not work with formalin. 
It will, in such quantities as we use it. A long series of experi- 
ments in regard to this matter did not show any difference 
between urines preserved with formalin and those that were 
not so preserved. 

With regard to fructose, lactose, and pentose, you have to go 
further than the fermentation test in order to make these dis- 
tinctions. Idiopathic pentosiuia — ^the kind spoken of in the 
text books — ^is a rare condition. Out of some htmdred thou- 
sands of urines I have seen it only a few times. On the contrary, 
alimentary pentosuria, especially in the summer time, is much 
more frequent than is generally believed. 

In regard to Dr. Balch's remarks about specific gravity and 
the custom of the Metropolitan in handling these specific 
gravity cases, our ideas run much along the lines of the Mosen- 
thal test which is every day found increasingly useful in clinical 
work. 

With regard to the matter of intermittence, and I mean 
intermittence in every sense, the specific gravity, salt and urea 
ratio will help out. Intermittence is not a safe guide as to the 
significance of albtuninuria, but should be checked up by other 
criteria and the ratio I have offered has been f otmd particularly 
helpful in just such cases. 

As to my statement regarding the amount of cloudiness by 
the heat test showing whether the albtunin is derived from the 
kidney or the lower tract, I can only tell you that in Dr. 
Cabot's service at the Post Graduate some ten or twelve years 
ago, we repeatedly made that observation and it has since been 
confirmed by Dr. Warren and others. If one gets a micro- 
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scopic picture of twenty or thirty pus cells to the one-sixth 
field and finds less than a marked cloudiness by the heat test, 
you may feel confident that you are not dealing with albumin 
derived from the kidney. Of course, you may have kidney 
disease without albuminuria, and you may have interstitial 
nephritis associated with pus coming from the lower tract, but 
the fine traces of albtunin which show in such specimens do not 
denote a renal process. 

I will not quarrel with Dr. Balch about what he says con- 
cerning the relationship between the alcohols and the sugars. 
I simply threw that in as it were because it interested me. 
Many people crave for sweets, and the close chemical relation- 
ship between the carbohydrates and the alcohols suggested the 
thought that some people were taking to sweets because they 
were not getting their alcohol. It is a pretty point and worth 
thought. 

As to the significance of the phenyl-glaucosazone crystals 
met with in the urine, we have, since we have been using the 
apparatus that I have shown you, been able to identify perhaps 
fourteen different crystals which we are finding at times in the 
urine. Pour or five of these we feel we are able to distinguish 
now any time when we meet them. With lactose and maltose, 
particularly, the differences from glucose appear much more 
marked than when seen by the unaided microscope. Further 
than that, in some instances we have taken cases because we 
have found two or three different kinds of crystals in the speci- 
men. When these were found in small amounts we have been 
willing to believe, and I think rightly, that they were the pro- 
duct of a digestive upset of the whole carbohydrate outfit 
rather than a diabetic condition. 

Mr. Wolf — Mr. President and Gentlemen: Dr. Weiss has 
called upon me to assist in the discussing of Dr. Exton's inter- 
esting paper. However, a reduced force, the vacation period 
along with an increased volume of work in the laboratory, have 
prevented me from devoting suflBdent thought to this paper. 
The doctor has touched upon many phases of Clinical Path- 
ology and has suggested procedures whereby the Medical 
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Director could possibly decide more confidently on the so- 
called "border-line cases." It is a question whether the 
results would be of enough value to warrant the expenditiu*e 
of time and energy required to carry out such a program. 
Would not a physical examination rather than a labora- 
tory test clarify many a doubtful case? Then, too, there is a 
wide diversity of opinion among Clinical Pathologists as to 
methods and findings. 

Dr. Exton suggests the use of the specific-gravity-salt-tirea 
ratio. May I inquire just how extensively he has used it and 
with what success. Personally I agree with Dr. Francis Carter 
Wood who states in his Chemical and Microscopical Diag- 
nosis, 3d edition, page 472, that: "The practitioner would do 
well to spend his time examining urine for casts and albtmiin 
rather than in making quantitative determinations of urea. 
In the early cases where the diagnosis is important from the 
point of view of prognosis and treatment, iu*ea may be excreted 
in perfectly normal manner. In the later cases the diagnosis of 
nephritis can be made more simply and surely by a physical 
examination of the patient and the study of the albtunin reac- 
tions and a microscopical examination of the urinary sedi- 
ment." On page 625, Doctor Wood also states: "The chloride 
secretion furnishes nothing of value in diagnosing the permea- 
bility of the kidneys except in advanced cases of nephritis. 
When oedema exists a considerable amount of sodium chloride 
is retained but this may be afterwards passed out if the chloride 
intake is reduced and the cardiac condition improves even if 
there is no change in the kidney." 

In reference to the normal sugar content of urine are not 
Dr. Exton's figures (0.03 to 0.08%) rather low? Dr. V. C. 
Myers in the Proceedings of the Society of Experimental Biology 
and Medicine, vol. 13, No. 8, states: "Normal urine appears to 
contain between 0.08 and 0.2% of sugar." 

Dr. Exton's reference to the presence of succrose in urine is 
of interest as Dr. Webster in his Diagnostic Methods, 5th 
edition, page 314, states : " Other carbohydrates such as dextrin, 
isomaltose, and saccharose, have been reported in the urine. 
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These are extremely rare and need little comment in this place. 
In the case of cane sugar the assimilation is so high that an 
alimentary saccharosuria could occur only after an enormous 
intake. Spontaneous excretion of cane sugar has never been 
actually proven, but this sugar may be found in the urine of 
hysterical patients who have added it to deceive the phjrsidan." 

When levulose occurs, as it sometimes does, in conjunction 
witjh glucose in diabetic urine quantitations are satisfactorily 
made by the combination of titration and polarization. 

Believing it would be a help to us in deciding ** border-line 
cases," several years ago, we used the sugar tolerance test. 
However, the results were so confusing that it was discontinued. 

For an approximate quantitation of albumin I would suggest 
the use of Tsuchiya's reagent, which is composed of 1.5 grams 
of phosphotungstic add, 5 c.c. hydrochloric add and alcohol 
suffident to make 100 c.c. Procedure. In a 15 c.c. graduated 
sediment tube pour seven and one half c.c. of the filtered sped- 
men, mix and centrifuge 4000 revolutions. Each c.c. of the 
predpitate is equivalent to 0.2% by wdght of albumin in 100 
c.c. of the urine. 

We have not experienced the diflSculty in taking the specific 
gravity readings of which Dr. Exton speaks. (We are using a 
small spedally made urinometer graduated from i.ooo to 
1.045 instead of 1.060 which insures a longer scale. This uri- 
nometer has a hand-made scale, and is fairly accurate and will 
take the gravity of a half otmce of urine. When we have 
smaller specimens to deal with we make use of glass beads.) 

The differentiation of the different epithelial cells is some- 
what unsatisfactory and depreciated by many authors. In my 
experience Dr. Ogden's description of the various cells has been 
of value. 

Dr. Totdmin — It gives me a great deal of pleasure 
to move that the Association adopt the following 
resolution : 

Resolved — ^That the members of the Associa- 
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tion of Life Insurance Medical Directors extend to the 
executive officers of the Mutual Life Insurance Com- 
pany of New York a vote of thanks for the courteous 
and cordial hospitality shown them as guests of the 
Company. 

Motion was seconded by Dr. Hobbs and carried. 

Dr. Weisse — I am sorry that Dr. Knight, my suc- 
cessor, is not here for me to formally turn over the 
guidance of the Association to him for the coming 
year. I want to take this occasion to thank the 
members, who have in so many instances come from 
long distances to attend the meeting, and to thank 
each man who has contributed a paper, and each man 
who has taken part in the discussions, and also to 
thank our able Dinner Committee for their efforts 
last evening in making the meeting a success. 

On motion, the meeting adjourned sine die. 

The Annual Dinner of the Association was held on 
the evening of Thtirsday, October 21, 1920, at the 
University Club, New York City. The following 
members were present at the dinner: 

T. D. Archibald, C. D. Alton, H. B. Anderson, 
A. W. Balch, W. B. Bartlett, J. T. J. Battle, W. W. 
Beckett, C. D. Bennett, A. W. Billing, D. N. Blakely, 
W. M. Bradshaw, C. T. Brown, L. D. Chapin, C. L. 
Christiemin, J. N. Coolidge, T. C. Craig, C. P. Clark, 
R. M. Daley, E. W. Dwight, O. M. Eakins, C. H. " 
English, W. G. Exton, Z. Taylor Emery, J. W. Fisher, 
Paul FitzGerald, S. W. Gadd, Homer Gage, W. S. 
Gardner, A. H. Gordon, A. H. Griswold, F. L. Gros- 
venor, I. Haines, G. C. Hall, J. B. Hall, W. J. Ham- 
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mer, C. L. Harrison, A. B. Hobbs, Ross Huston, 
W. G. Hutchinson, C. B. Irwin, W. A. Jaquith, A. O. 
Jimenis, A. E. Johann, R. J. Kissock, A. S. Knight, 
W. W. Knight, J. M. Livingston, C. N. McCloud, 
T. F. McMahon, H. A. Martelle, C. F. Martin, O. F. 
Maxon, J. C. Medd, J. H. North, M. I. Olsen, T. C. 
Park, J. A. Patton, W, O. Pauli, J. S. Phelps, C. B. 
Piper, J. E. Pollard, A. T. Post, J. T. Priestley, F. P. 
Righter, T. H. Rockwell, O. H. Rogers, E. K. Root, 
R. L. Rowley, E. F. Russell, S. B. Scholz, Jr., Morton 
Snow, H. B. Speer, J. B. Steele, G. S. Strathy, Harry 
Toulmin, J. P. Turner, C. A. VanDervoort, J. H. 
Webb, W. H. Wehner, F. S. Weisse, F. C. Wells, 
F. L. Wells, C. D. Wheeler, C. F. S. Whitney, T. H. 
Willard, Gordon Wilson, McL. C. Wilson, Glerm 
Wood. 

The absence of Dr. Wm. Evelyn Porter was noted 
with regret, and the following resolution was unani- 
mously adopted: 

That the members express to Dr. Porter their 
remembrance and sympathy in his illness, and re- 
gret that he could not be present with them, also 
the hope that his condition would soon improve 
and that he would once more be restored to his 
usual health and vigor, and that the Secretary be 
instructed to forward a copy of this resolution to Dr. 
Porter. 

In the minutes of the Executive Council, adopted 
by the Association, it was recommended that the 
following papers be read by title and incorporated 
into the Proceedings of the Association: 
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THE X-RAY IN TUBERCULOSIS 

By Lawrason Brown 

Those whose faith in the X-ray was strong and compelling 
when in many it awoke only the antagonism of ignorance, long 
foresaw the many and varied uses of roentgenology. I well 
remember how some thirteen or fourteen years ago Dr. Cole's 
radiographs of a master-pltunber finally decided Dr. Walter 
B. James to send him to the Trudeau Sanatorium, though he 
could detect no abnormal physical signs. While in the Sana- 
toriimi tmder my care he had a second haemoptysis, and rales 
developed over the area indicated by Dr. Cole's X-ray plate. 
Four or five years later we installed at Trudeau an X-ray 
machine, and asked Dr. Cole to be our consulting roentgenolo- 
gist. As I look back over this period I see how I wondered at 
first at what the X-ray revealed, then I grew somewhat skepti- 
cal at the more refined diagnoses, but finally, some years ago I 
became absolutely convinced that it was the greatest addition 
to sanatoritmfi work that we have had in two decades, and the 
most stimulating factor in the production of more exact clinical 
work. To-day I never tell a patient he has not got tuberculosis 
tmtil his X-ray plates are taken and reveal no positive changes. 
I think I can safely say that all of my colleagues in Saranac 
Lake feel the same way. We have come to depend upon the X- 
ray more and more. 

As I tmderstand it, the topic for consideration to-night is, 
is it worth while to study the thorax of applicants for life insur- 
ance roentgenologically.? The problem is a diflScult one for a 
medical man not versed in health insurance usages to approach. 
However, your work and outlook and mine do come more or less 
together when we consider prognosis, and indeed certain phases 
of infection. 

Some fifteen or more years ago Mr. E. G. Pope and I began 
to study that all-absorbing topic of heredity. We had not gone 
far afield when the difficulties appeared to us to be so great 
that we decided to attempt to prove infection which seemed at 
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that time almost axiomatic [for we had not yet had to readjust 
our conceptions of much of Euclid by Einstein's disconcerting 
contributions]. We accepted infection in pulmonary tuber- 
culosis and attempted to prove it. I pointed out the literature 
to Mr. Pope, and from that time on I was lost in the maze of 
higher mathematics he employed, until his death, and with 
which Karl Pearson pursued the subject to completion. If you 
accept hereditary taint, if you are willing to agree that assorta- 
tive mating has some weight, then marital infection has some 
but slight importance. If you are not willing to accept these 
two somewhat uncertain provisions, then you undoubtedly 
have more evidence for infection of husband by wife or vice 
versa. This of course opens the question of contact infection 
in adult life, which I feel we must, in a certain proportion of 
cases of pulmonary tuberculosis, accept. It is but a step hence 
to the importance of family history. There are, of coxu*se, two 
sides to this: one affirms that not the germ but the tissue 
weakness or procUvity to tuberculosis is inherited; the other 
states it is all infection, mass infection if you will, and no 
hereditary factor enters in. In the first place, if we accept an 
hereditary factor, it does not imply, of course, that all the 
offspring possess it in equal degree. 

Prognostic studies in pulmonary tuberculosis affect only 
those insurance companies which accept sub-standard risks. 
Mr. Pope and I again worked on this problem, and we found 
that the death rate for the apparently arrested cases was at 
first twice, later about three times, that of the general popula- 
tion (corrected rates), but this was reduced after eight to ten 
years. The quiescent cases have a death rate that rises in the 
third year to ten times that of the general population but later 
falls, and finally is only slightly above that of the rate of the 
apparently arrested. The active cases have a death rate forty 
times that of the general population at first but after eight to 
ten years approximates that of the quiescent cases. 

Otto May in a recent article on "Tuberculosis and Life 
Assurance" (B. J. Tub,, 1920, 14, i) states that the effect of a 
definite tuberculous family history shows itself in the younger 
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ages at entry, and in the early years of insurance. If the age 
at entry is 35 or over, the degree of tuberculous family history 
has no practical value for insurance work. The figures of the 
leading American insurance companies show that a positive 
family history of tuberculosis at the ages of 15 to 29 years 
varies in importance as the patient falls below his standard 
weight. If we accept May's conclusions that when a tubercu- 
lous family history is present, age at entry, and weight and 
build are very important factors, then we must also consider 
carefully occupation, habits, and past history of tuberculous 
disease. 

This leads me to speak of two factors in the past history, 
factors which we have come to consider of paramount impor- 
tance in the diagnosis of pulmonary tuberculosis, tuberculous 
pleurisy, and haemoptysis. Your own figures, which I have 
taken from May's article, show that the ratio of actual to 
expected deaths with a history of one attack of pleurisy within 
two years was 147 ; two to five years previously, 146; five to ten 
years prior, 113; and more than ten years, 92. Only in the last 
group was the death rate from pulmonary tuberculosis about 
normal; in the other three groups it was three times to twice 
the normal rate from pulmonary tuberculosis. 

Using figures from the same investigation in regard to appli- 
cants with a history of haemoptysis, without a distinct history 
of pulmonary tuberculosis, the rate was 151% mortality when 
one haemoptysis had occurred within five years of application, 
131% when one haBmopt)rsis had occurred between five and 
ten years, and 102% when one haemoptysis had occurred 
longer than ten years previously. The pulmonary tuberculosis 
rates were five times the normal in the first group, three times 
and twice the normal in the second and third groups. Dr. 
May thinks carefid selection must have been shown in all other 
regards to have kept the rate down to 151% in the first group. 

I have been tmable to get the figures of your losses by pid- 
monary tuberculosis by age of the patient, and of the policy. 
You gentlemen are in the insurance business as a business 
primarily, though I am sure you are all anxious to further the 
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interests of medicine. I realize I am here to-night to present 
to you frankly whether or not I think it is wise for you to go 
into the X-ray field in regard to the selection of risks for life 
insurance. I shall endeavor to set before you what facts I know 
but you and your actuaries will have to apply them to the death 
rates of your risks. 

It is tmnecessary for me to point out that roentgen ray 
plates are shadowgraphs; that the flat plate is the summation 
of all the shadows that lie in each plane of the ra3rs, and that 
stereoscopic plates resolve more or less these sxmamations of 
shadows into their constituent shadows, and at times cause to 
disappear what might have been considered to be an increase 
over the normal shadows. 

To establish a norm in roentgen ray work is most important. 
Many have become very expert in reading flat plates; and 
indeed all the original work was done with flat plates. How- 
ever, in very early cases, slight shadows are often puzzling, 
and shadows lying tmder a rib are often difficult of interpreta- 
tion. The stereoscope aids greatly in this, for the shifting of the 
tube separates some shadows from those of the ribs and clav- 
icle, and a thickened root shadow may resolve into normal 
constituents. I have mentioned these facts because there has 
been much difference of opinion. Some have held that only 
stereoscopic plates should be made, together with a flat plate 
taken in the opposite direction. Another group has affirmed 
that a single plate is sufficient. Dr. Cole, whose tmtiring efforts 
in the interest of such work cannot be too highly praised, took 
roentgenograms of too men to determine if one flat plate would 
reveal lesions sufficiently gross to arouse the question of pos- 
sible rejection for the army. Posterior-anterior stereoscopic 
and flat anterior-posterior plates were taken, and it was de- 
cided that the single plate was sufficient for work in which 
only gross lesions need to be detected. It should, however, be 
borne clearly in mind that many are just as sure that in the 
study of a patient stereoscopic plates are always to be desired, 
for the reasons previously mentioned. It will be fortunate if 
they are not necessary here, for they require five times as long 
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to take, develop, and read as a single flat plate. The same 
objection applies more fully to the use of the fluoroscope which, 
in view of its tmcertainties of interpretation and other objec- 
tions, seem to be tmsuitable for this work. 

X-ray examination proceeds usually in an orderly fashion 
after: first, the occurrence of symptoms and, second, the seek- 
ing of medical advice. Along this well-beaten track many 
have passed and our data are backed by years of experience. 
Few have studied the X-ray findings in groups of apparently 
healthy men, men for example that you seek to insure. Ham- 
man and Baetjer examined fifty apparently healthy physicians 
and medical students by the usual physical and X-ray methods. 
On physical examination ii were normal, i8 had right apical 
signs, 12 left apical signs, and 9 had both apices involved. A 
large number had slight dulness, some variation from normal 
in breath sounds and fine rales, but only 2 had the rales usually 
found in pulmonary tuberculosis, call them moderately coarse, 
latent, indeterminate or what not. The plates taken were flat 
plates, and the results published, taken in the light of our 
knowledge to-day, would suggest strongly that no more than 
two of the 46 persons examined roentgenologically had definite 
roentgenological evidence of pulmonary tuberculosis.' Dr. 
Baetjer was good enough to let Mr. Sampson and myself go 
over some of these plates and his readings closely coincide with 
those made by Dr. Cole tmder similar circumstances. 

It seemed to many of us that the examination of the soldiers 
would afford us a wonderfid opportunity to get, so to speak, 
an X-ray cross section of the male population between twenty 
and thirty years of age. We felt that if we could get X-ray 
plates of some 10,000 men who had been already passed by the 
draft boards, and the palpably unhealthy eliminated, we could 
be in a position at this present moment to speak authorita- 
tively upon a matter of great importance to every one in 
America. Our idea was not that those men who showed defi- 

* Hamman, Louis, and Baetjer, F. H., "Pulmonary Physical Signs and 
Koentgen-Ray Findings in Healthy Adults," Arch, Int. Med,, November, 
■914. p. 757. 
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nite X-ray lesions of pulmonary tuberculosis should be elimi- 
nated but that all except those disqualified by other methods 
than the X-ray be allowed to go to the front. By this pro- 
cedure we argued that we could gain information about the 
prognosis in such cases as revealed a lesion in the Itmg, definite 
by X-ray examination, indefinite or lacking by ordinary 
physical examination. Those in charge at the Surgeon Gen- 
eral's office in Washington, decided, however, that the time 
for experimenting was not then and refused to act on our sug- 
gestion. It seems to us somewhat ironical that a few months 
later they appropriated $10,000, the stun that we asked for,, 
to produce a moving picture showing how to examine a chest. 
We were fortunate, through the kind offices of General 
Stotesbury , General Berry, Dr. Biggs, and a few others, to have 
an opporttmity to examine the data from two groups of Na- 
tional Guardsmen. The first study of 100 men was made on 
some members of the Twelfth Regiment of the New York 
National Guard, which had seen service on the Mexican border 
and had been subjected to several examinations by army 
medical men. Some of them, however, had been recruited 
since the regiment rettamed from the border. While the 
physical examination of the Itmgs may not have been as search- 
ing as if performed by Itmg specialists, nevertheless the strict 
requirements, such as those of weight, must have ruled out 
many doubtfid recruits. It was, however, decided to subject 
these 100 men to a careful, independent, comparative study of 
the roentgen ray and pulmonary physical findings. Dr. James 
Alexander Miller, with a staff of able assistants, made the 
examinations. In all, roentgenograms of 100 men were taken» 
and in ninety-two cases the plates were satisfactory for study. 
Six men were roentgenographically positive for tuberculosis, 
one possibly had sarcoma, and one possibly Hodgkin's 
disease. In one the presence of a cavity was entirely over- 
looked by the physical examiners, and three men showed 
physical signs without roentgenographic findings. The phjrsical 
examination and the roentgenogram agreed in five cases, and 
all eight were rejected. Dr. Baetjer (and a number of others,. 
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among them J. A. Miller, E. R. Baldwin, and H. W. Biggs) 
agreed with Dr. Cole's interpretation of those plates that 
showed tuberculous changes. 

It is an easy matter for you to figure out what niimber of 
your new policyholders would be disqualified each year if 3% 
of the acceptances were found to be diseased. A little addi- 
tional calculation wotdd indicate to you your loss if these 
persons rather speedily succumbed. 

These facts were presented to Ex-Governor Whitman, and 
he set aside $1500 for a study of a thousand men in the 69th 
Regiment of the New York National Guard. Dr. Cole was again 
in charge of this study, and was assisted by Dr. LeWald and a 
ntmiber of other experienced men. It was hoped by this experi- 
ment to demonstrate the possibility of taking plates of every 
soldier in the national Army, and to do so as rapidly as the 
physical examination of the lungs cotdd be made. 

The study showed that with two staffs or groups of roentgen- 
ray men a thousand plates could be taken, developed and read 
in a day. The work would be rough but many lesions would 
no doubt be revealed that would otherwise escape detection, 
and I refer not only to pulmonary lesions, but to osseous, 
vascular, and cardiac lesions as well. The mechanical detail 
of this work will no doubt be reported by Dr. Cole at some later 
time. In the plates of 1030 men of this regiment, about 1000 
were usefid for study. Of these, thirty-four were found to 
have such definite parenchymatous shadows that Dr. Cole and 
Dr. Allison advised rejection. The plates of thirty-two others 
strongly suggested definite tuberculous lesions. Baldwin, 
Heise, Sampson, and I went over these plates very carefully, 
and on accotmt of changes which we interpreted as old lesions, 
would reduce Cole's figures of thirty-four to twenty-eight, and 
add the six to the doubtfid cases, making thirty-eight. These 
six cases and some of the other doubtftd plates, had they been 
found in patients with symptoms, could have been interpreted 
no doubt, as showing definite tuberculous changes. Dr. H. M. 
Biggs and Dr. Lewis Connor agreed in the main with these 
interpretations. 
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The physical examination of these men was tmdertaken by a 
gxxmp of good clinicians tmder Dr, Connor of Cornell. The 
result of their examinations was most interesting. Of the 
entire regiment (about 2200 men), they certified six for rejec- 
tion on accotmt of pulmonary tuberculosis. Of these six, four 
showed lesions in the roentgen ray plate and were rejected^ 
while the other two had negative plates, and were accepted- 
Of the four rejected, only one fell in the group of the thousand 
already examined by roentgen ray, thirty-four (accepting^ 
Cole's readings) were positively tuberculous and should have 
been rejected, but on physical examination only one was 
discovered. At Dr. Biggs' suggestion Dr. Connor and his 
assistants reexamined twenty-six of these thirty-three men. 
The others were away or in the hospital and could not be re- 
examined. The men were of coursed made to cough, and each 
was examined by three physicians. Abnormal physical signs 
were discovered in one or more men and they were rejected- 
Three others were rejected also on the history of previous 
symptoms. 

This great discrepancy between roentgenograms and physical 
signs emphasizes the fact either that in apparently healthy men 
shadows on roentgenographic plates do not bear the same sig- 
nificance that they do in patients with symptoms, or that in 
many apparently healthy men roentgenog^phic study will 
reveal tuberculous pulmonic changes before symptoms of such 
intensity as to attract attention arise, and long before physical 
signs indicative of pulmonary disease are to be discovered. The 
latter assumption may explain those sad cases in which the 
patients suddenly develop extensive physical signs and pass, 
so to speak, at a bound from a stage of doubt to a stage of well- 
developed disease. 

Fxirther X-ray studies have been made by Matson,' and 
Diemer and McRae. ' Their figures overlap and I shall dis- 
cuss only Matson's which include those of Diemer and McRae. 
His figures include 72,985 draft men examined by clinical 
methods. Of these 16,589 were examined fluoroscopically. 

* R. C. Matson, J,A,M,A,, 1919; 72, 1887. ■ Ibid., 1919, 72, 172. 



Digitized by 



Google 



Brown— The X-Ray in Tuberculosis 351 

Of these 1843 were pronounced tuberculous or ** suspicious" by 
the roentgenologists, and 2367 were diagnosed as tuberculous 
on the preliminary examination. On further study 884 were 
fotmd tuberculous and 570 were discharged as active cases. 
Without going farther into details Matson concludes that as 
far as military service is concerned, fluoroscopic examination 
occupies a place of secondary importance when compared with 
carefid expert physical examination. 

In Baetjer's 46 cases you will recall that only 2 had a defi- 
nite parenchymatous lesion, while in Cole's thousand there were 
34 (or 28), and in his 100 cases there were 8 rejections. Atten- 
tion may be drawn to the fact that 3% more cases were re- 
jected by X-ray findings in Cole's 100 cases, and 0.2% in his 
1000 cases. Do not forget, however, that experts made these 
physical examinations, and some men were reexamined, after 
the positive X-ray evidence was at hand. This possibly ac- 
counts for the figure as small as 0.2%. Now it is a matter for 
the actuary to determine whether it costs less to take single 
plates of your new risks or to pay death premiums in such a 
time that the company loses money. 

Mr. Sampson and I a few days ago went over 807 cases at 
Trudeau. We divided them into those with and those without 
rales of any description and any location. While many of the 
patients (561) with rales were not definitely tuberculous, I 
want to discuss only the 246 patients without rales. We next 
divided these into 143 cases without any parenchymatous 
lesion, and 104 cases with a definite parenchymatous lesion 
in the lungs. We then studied the occurrence of tubercle 
bacilli, haemoptysis in these cases and fotmd that with a 
definite X-ray lesion, 20% had tubercle bacilli, 21% had 
haemoptysis, 20% had tubercle bacilli and haemoptysis, and 
39% had neither. On the other hand, when there was no 
definite X-ray lesion 10% had tubercle bacilli, 24% had 
haemoptysis, 2% had both, and 64% neither. In each group 
9 had had tubercle bacilli prior to admission, and it is interest- 
ing to note that none with an indefinite X-ray were confirmed 
later, while in those with a definite X-ray, 8 were confirmed 
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later. These patients were of course referred to us because 
someone suspected the presence of puhnonary tuberculosis. 

These are the facts that I have been able to gather and in a 
few words I will try to show you what they mean to me. 

To-day it seems to me that if you accept the view that in- 
fection takes place only in childhood marital exposure should 
cotmt for little, and you could dismiss it in your selection of 
risks. If, however, you believe as I do, that it can, and fre- 
quently does, occur then I believe that you should take every 
measure to exclude pulmonary tuberculosis in risks who have 
been intimately exposed. Physical examination, no matter 
how expert, does not accomplish this. X-ray studies must be 
made. Tuberculous pleurisy is caused by tubercle bacilli that 
pass through the lung and irritate a pleura already sensitized 
to them. It is inconceivable that some do not remain en- 
meshed or fixed in some of the many deposits of lymphoid 
tissue scattered throughout the lung. Here they may remain 
dormant until another infection from without or from within 
produces a condition suitable for their increase. As I con- 
ceive the problem, pulmonary tuberculosis, for example, is the 
result of many infections, superimposed reinfection at short in- 
tervals in the negative stage if you wish so to express it. With 
each untimely reinfection the tuberculous process in the lung 
advances slightly. Without further details it seems to me 
a wise plan to subject all of your risks who have had pleurisy 
with effusion to roentgenological examination. Haemoptysis 
would demand similar care, and possibly risks with sub- 
standard weights. All risks who desire large policies should 
always, it seems to me, from the figures I have given you, be 
studied by the X-rays. Finally, though I have no figures to 
back me up, I am confident that many risks which you post- 
pone or even reject on account of possible pulmonary or 
thoracic disease, might be accepted after a careftd roentgen- 
ological examination. 

1. Many individuals harbor the tubercle bacillus through- 
out life. CommensaUsm, not parasitism is present. 

2. In some instances definite pulmonary tuberctdosis may 
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be present without physical signs, and without any very 
definite or diagnostic symptoms. 

3. Slight symptoms of ill health may occur without the 
presence of abnormal physical signs, and the X-ray reveal 
definite and fairly extensive pulmonary tuberculosis. 

4. Physical signs may be the first definite proof of pul- 
monary tuberculosis and yet occur only after extensive in- 
volvement of the Itmgs has taken place. 

5. Slight attacks of pulmonary tuberculosis may occur and 
escape the attention of the patient who calls them colds. 

6. Compensatory emphysema in and about the focus, and 
slight displacement of the mediastintmi and diaphragm may 
mask such a process in a well-developed and symmetrical chest. 

7. Insurance applicants may easily conceal symptoms of 
ill health, especially if known only to themselves. 

8. An X-ray examination may reveal or verify cardiac, 
arterial, and osseous changes hitherto unsuspected. 

9. The fluoroscope is of far less value in this work than a 
single flat plate, and the stereoscopic plate is far superior to the 
flat plate. 

10. Risks with poorly developed chests, long, narrow, 
rounded thoraces, should always be X-rayed for infection, and 
indeed definite disease may be concealed in the depth of such 
a thorax. 

11. Heredity that does not include definite exposure, 
particularly in cMdhood, need not be considered if the roentgen 
plate and examination is negative. 

12. Former exposure in marital life, after diagnosis and 
training of the patient, can be disregarded if both plate and 
physical examination are negative and the couple live hygieni- 
cally. 

13. Applicants with a history of definite pleurisy should 
always be X-rayed, and definite parenchymatous disease 
excluded before acceptance. 

14. A history of haemoptysis at any time demands sub- 
standard risks or a negative X-ray plate and physical ex- 
amination, and a period of normal health. 

23 



Digitized by 



Google 



354 Thirty-First Annual Meeting 

15. From 0.2% to 3% of apparently healthy individuals 
between 20 and 30 years of age, apparently without S3rmptontis^ 
may be found to have concealed pulmonary tuberculosis. 



THE ROENTGENOLOGICAL DETECTION OF LATENT 

OR NON-CLINICAL PULMONARY TUBERCULOUS 

LESIONS 

By Lewis Gregory Cole 

Professor of Roentgenology at Cornell University 

We have gathered here to-night in this informal manner to 
consider and discuss with each other the value, limitation, and 
practicability of the use of the X-rays in life insurance exami- 
nations, particularly examinations of the Itmgs and heart. So 
far as my part of the program is concerned I shall not describe 
an3^hing that is new or advanced, but will be content with 
discussing, and demonstrating on slides, facts which have 
stood the test of time. 

From 1906 to 1909 I worked enthusiastically on the X-ray 
diagnosis of pulmonary tuberculosis and, in 1910, published the 
results of that work. What I have to say to-night is based 
largely on that work, after ten or twelve years of practical 
experience. At that time I mentioned that the roentgen diag- 
nosis of pulmonary tuberculosis should be based on the visual- 
ization and interpretation of isolated or conglomerate tubercles 
in the parenchyma of the Itmg or fibrous tissue characteristi- 
cally distributed through the Itmg or about the hylus. In 
describing the roentgenological findings of ptdmonary tuber- 
culosis we will, to a certain extent, use quotations from the 
original article. In order to devote more time to the roent- 
genological aspect of these, very little if any reference will be 
made to symptomatology, objective symptoms, haemoptysis, 
sputum examinations, etc. Reference from time to time will be 
made to physical signs. This, I stated in the original article^ 
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has always been the sheet anchor for clinicians in the diagnosis 
of pulmonary tuberculosis, and, as it is a tool belonging to 
every physician, it should be used to the maximum of its 
efficiency. 

Physical signs may be divided into two distinct classes: 

1. Those which are directly the residt of tuberculous 
infiltration, — such as dullness, altered fremitus, changes in the 
voice sounds, — and these are the real physical signs of tuber- 
culous consolidation and infiltration and nattu*ally do not 
occur tmtil the process has passed beyond the stage of patho- 
logical indpiency. 

2. Physical signs, on which the diagnosis of incipient tuber- 
culosis is based, — such as sub-crepitant rales or clicks — ^are not 
the signs of consolidation or infiltration but the signs of mois- 
ture in the bronchi, which may or may not be of tuberculous 
origin. 

That there may be no misunderstanding of the term "mili- 
ary tubercles*' I quote the definition of miliary tubercles from 
Delafield and Prudden. ' ** Miliary tubercles are small nodules 
of irregularly spheroidal shape, — ^the smallest hardly visible to 
the naked eye, the largest as large as a pea. The term miliary 
tubercle, which arose from the crude coincidence in size be- 
tween small foci of tuberculous inflammation and some forms 
of millet seeds, is now liberally applied to tubercles which are 
much larger as well as those which are much smaller than the 
millet seed." In speaking of miliary tubercles I refer to those 
of moderate size which on cross section of the lungs appear as 
grajrish-white nodtdes about the size of the head of a pin. 
Pathologically, these are composed of cellidar elements or 
productive tissue in a ntmiber of adjoining air cells. In study- 
ing them roentgenographically they are compared, in density, 
with the surrounding air-filled cells instead of with tissue of 
similar density, as is the case in tuberculous infection in other 
parts of the body. This is the reason why isolated miliary 
tubercles show in the lung and not in any other tissue of the 
body. It is tmiversally admitted that the larger necrotic and 

' Pathology, p. 216. 



Digitized by 



Google 



356 Thirty-First Annual Meeting 

calcareous tubercles show. I do not claim to show the micro- 
scopic ones; but it is the intermediate tubercles — ^the smallest 
ones that are clearly discernible by the naked eye on section. 
Those that give the shotty feeling to the section of the lung — 
are the ones that show in roentgenograms having sufficient 
detail. It is on these tubercles that the positive (Uagnosis of 
pulmonary tuberculosis by the roentgen method depends. 

Prior to the interpretation of these roentgenological findings* 
pathological specimens of Itmgs were selected that had been 
removed from the thorax without tearing the pleura. They 
were inflated to about the extent of a normal inspiration, and 
roentgenograms were made. These specimens were then 
sectioned and compared with the roentgenograms, and the 
lesions were readily identified and confirmed microscopically. 

In addition to the simple detection of the pulmonary lesions 
in the original article, I gave a classification of the t3rpes of 
lesions that we felt that we could interpret, and also a classi- 
fication according to the anatomical distribution of these 
lesions. This was subsequently simplified, and the latter was 
based on a simplified anatomical pathological classification 
which was approved by Dr. James Ewing. Not only the loca- 
tion and extent of the lesion should be determined, but the 
lesions may be definitely arranged in groups which correspond 
readily with the pathological classification of tuberctilosis^ 
which will be shown later. 

It is contended by many observers that over 90% of aU 
adults have, at some time, had tuberculosis and that there is 
evidence at autopsy of anatomic tubercle in approximately 
90 to 93% of the autopsies. 

Provided we consider calcified lymph glands as evidence 
of a pre&dsting tuberculosis, the all-important fact with pul- 
monary tubercle lesions is to determine whether the lesion is of 
clinical or non-dinical importance. 

In order to reach the group of non-dinical cases covered 
in this paper, we feel that it is more or less necessary that we 
should, at least in a superficial way, describe the clinical group 
of cases which may possibly be defined as active or progressive 
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tubercle lesions. The dinical cases present a picttire which is 
readily recognized by the clinical history and physical ex- 
amination, in a great majority of cases, if the patient is ob- 
served by a competent diagnostician during the stage of 
activity. There are a few exceptions to this where the tubercu- 
lous process is centrally located, or where it is in the upper lobe 
and well out tmder the shoulder girdle, more behind than in 
front, or in a few instances where there is an early process in 
both Itmgs of about equal extent. In this paper practically no 
consideration will be given to this type of process, because it is 
not this class of cases which are of greatest interest to those 
assembled. If this process is arrested at a relatively early stage, 
before caseation and necrosis is established, this type of lesion 
undergoes chronic changes and becomes latent, and, with a 
subsidence of symptoms, a non-dinical t]^ is established, and 
these then form part of the second group, — ^namdy, non-din- 
ical or latent tuberculous lesions, which is the group of cases 
which most interests us from an insurance standpoint. 

In the group of clinical lesions, there is especially one type 
of case which has always impressed me as being of extreme 
importance from a life insurance standpoint, — ^that is, that 
group of cases which shows definite, solitary, anatomic 
tuberdes distributed prindpally at the apex which show 
ndther clinical S3rmptoms or physical signs. This type of 
lesion contributes a strong argument in favor of the fact that 
tuberde changes in the lungs can be detected roentgenograph- 
ically before they produce dther clinical symptoms or physical 
signs, and this group of cases is usually of the clinical type, 
inasmuch as the majority of them show a progressive type of 
pathology. 

Now that we have stated that there can be definite evidence 
of tuberde pathology in the Itmgs which goes through the cellu- 
lar stage, and eventually become fibrous or calcific, without 
presenting a dassical or typical dinical picture, we feel that we 
may proved with that important group of arrested cases 
which at some time must have passed through the clinical 
stage, frequently without being clinically recognized. 
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This group is composed of those cases that, with or without 
recognized clinical history, have, during adolescence or early 
life, developed a tuberculous process involving the hylus, 
bronchi, or the parenchjrma of the Iting. The inunense number 
of autopsies in which such a process is observed, where tubercu- 
lous infection has not been suspected and the patients have 
died of intercurrent disease, indicates that these form an 
extensive group. Unquestionably, in some of these cases at 
the time of the activity of the lesion, a very careful phjrsical 
examination by an expert diagnostician — such as a life insur- 
ance examiner — ^might have elicited physical signs that would 
have justified one in making a positive diagnosis of the lesion, 
but unfortunately, in many instances, the symptoms are not 
sufficiently severe to warrant the patient in seeking medical 
advice, or the general practitioner, in making a superficial 
examination of these cases, has overlooked its presence. After 
the clinical symptoms have subsided and the physical signs of 
accompan)dng bronchitis have disappeared, if the infiltration 
in the lung, with the celltdar exudate and fibrous deposit, has 
not been sufficient to cause physical signs, the process, espe- 
cially if centrally located or well out under the shoulder girdle, 
can escape detection even by the most carefid physical exam- 
ination. If, after the escape of physical detection, the patient 
is restored to apparently perfect health and is an applicant for 
life insurance, and if he is fortunate enough to have had a doc- 
tor who did not recognize the symptoms and signs as suggestive 
of tuberculosis, such a person would be an easy mark for the 
life insurance agent and a most difficult mark for the medical 
examiner. Roentgenographically, this type of lesion would be 
readily detected. 

I would like to close with the following r&tun^. The brief, 
concise statements that follow are not predictions. They are 
facts that have stood the test of time for a decade. 

1. The presence or absence of a tuberculous process in the 
Itmgs can be determined by the X-rays with a greater degree of 
accuracy than by any or all other methods combined. 

2. The location and extent of a tuberculous process of the 
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lungs can be determined by the X-rays with a greater degree 
of accuracy than by any or all other methods of examination 
while the patient is living. 

3. The type of pathological process, according to the 
classification of Delafield and Prudden, — ^that is, whether it is 
acute miliary, sub-acute miliary, chronic nwliary, acute pneu- 
monic, or chronic fibroid tuberculosis may be determined by 
the X-rays with a remarkable degree of accuracy. 

4. If the statement that 90% of adults have had tuberculo- 
sis is true, and if one admits the pathological contention that 
calcifications in the Ijrmphatic glands is the result of tubercu- 
lous infection, the X-rays corroborate the statement that 90% 
of individuals have had a tuberculous infection. 

5. By the use of X-rays one can even differentiate those 
cases that are of clinical significance from those that are 
definitely not of clinical significance. 

6. From a single X-ray examination one cannot determine 
the day, the week, or even the month that a given process was 
active, but by a series of X-ray examinations made at sufficient 
intervals, one can compare the minute details of one set of 
plates with previous plates and determine with great accuracy 
whether or not the process is undergoing progressive, station- 
ery, or retrogressive changes. 

The negative diagnosis of pulmonary tuberculosis from X- 
ray examinations is of as great importance as the positive 
diagnosis. The overzealousness of examiners has led many 
men to err in favor of a positive diagnosis with the result that 
many individuals are refused for life insurance on an unsub- 
stantiated diagnosis. The definite negative diagnosis on a pair 
of good stereoscopic plates should and will, in the future, 
remove the stigma of such erroneous diagnosis. 

In conclusion, may I state a hypothetical situation, — ^if the 
insurance examiner could remove the lungs from each applicant 
and section them in sections one-quarter of an inch thick and 
lay them out on a table and minutely examine each section, 
run his finger over the cut surfaces for the shotty feeling of 
tubercles, and then reassemble the sections and put them back 
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in the thorax without pain or detriment to the applicant, would 
such a procedure materially aid him in determining whether or 
not the applicant was a good risk? If the examiner's answer to 
this hypothetical question is yes, I would say that with a satis- 
factory set of stereoscopic plates of the lung one might deter- 
mine the presence or absence of a tuberculous process, its 
location and extent, whether it is active or inactive, with a 
greater degree of accuracy than he could by such an impossible 
procedure as we have just stated. 
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